£ jijs. tULUI ^wi_szJI 

il_Uljl JLii 

♦♦♦ m p ♦♦♦ 










jA J£ jli I^Jj SjLVtj LLVtj ^jxu^MI (JLoc-l 4 jajj jjJ CjULiJVI JL*a LujliLuuxSlj CjL.w , i'I 

j .jjL3t ^ (JjL IgJ (j£j ^3 ^jll CIjIj.wMI aL j-G jjj£ 4L j J§ ^jL-aA-aVi LjllLl ^Jc. 4nWill 4-mllj CjLLojVI JLa <^i 
jjj^aj^a^lxJl l^J jJalj jlS (^j3I C1j!>1£juLaSI j-<i jjK1 4jj,^a.j 4 'N'nL JjL ^Lj! LS^ JJ KH JJ^t 4i jlS fijjiajj ^aJjJI ^J^-J jSl 
jjjxj ^3 jliVt jiL <3 jlS jjL3l j-a LbjJCj ISjj-Jj LjjjI Jj^ (_^ jjj.LV! jLLll g-i ^jjJI Jjiaj (j) .4-jjaJl LlSj (JjoLII jJ*J 
cJj-<«JI ^uJaj (LLj ^JI 6 jjAj (j^l (jjJlj CjSjIIj 4qKMI cJjLj CjLLuljVI Lja. 4-sL^VL ^pl La L$j^!^!j djLLuljV! ^j^jL 

.LJj^ j a ^aJLtJl (j^Jj djHuuojV! LcLju^a Ja^ jjjjI 4-a.j jjxJjuo (_gjll Anj.wll CljLjjlaMl j a Jj^tJl jjgJa ^JI (jJ L3i£ j .^.LLaII j 
CjLjjlLlIII jjaxJ jjg h cMl/Kj aLLuJlj ^uJaljjSVI (jSljllj JiLuVt Ljj!>L <C.Liail jj^aLt jjoM j cJLLxJI Jjjjuj (^Jc- CjLjjiajll aL j 
^jjII £-* A-i^.jljKMI CjLjjJajil j-<i jLK 0 aj (_^JI AiLiaVL .djLLujjVI jjki djLLftc. 4 -jalj-Qj jLI 4 -jsIj-o ^^Jc- ^c-LuLi (^jJI 

RFID, Barcode, Sensors, Virtual Reality, ^ ^lSI cjLjjkili (^aj ’A M q'i. J ^ 


GIS and Satellite images 


ajjJa 1 VvilVlra -La_jlc. j (=»}Jl (Jl_j La ^sJlaJl JjJI L>° Jj^Jl <^3 ^i_i]l 4 'vi-s (_^jJl (Ja^JI j_^JajJI ^ja ^C. j]| 

CjU-abJI (j-a cJjSs J^C. ^3 .Ij.Wa J<;LoJ (JjojJj 4u*jic.J ^jjll (jl tillL (^Jc. JJ^Ij l1-gL 3! 0uJaj3l 4 Lja 3 Ju-aJ ^aJ (J,L3lj (^jILI 

(j-o J*iU l-jj^j LJIjjjuoIj ISjj-oIj LjjjL 4jjLVI CjLaLJ!j ^&LuJ! ^Jt ^jJI (JjLc. ^jLat jA-c jjjjiKJI LJ Laa AjJc-j .<jjj*JI 
.<jjj*JI aaLlLI (_^a ^jlj5l I^.KjLuLqj ajIaxJIj <ja1*JIj ajajlLV! CjI jjkJI tilL cJill til]ij L.wH ^jlxJ! tilL 


fjjil JjVlll 4jaulJj ^Llll CjL,W*JI jL jA (jL (j jaIxj ^jj3! (JLua ^3 jjj^aj^Lj-Jt jli (^SjxaIIj ^Jlniajl! c_jjLJl ^ic-j 
(jjjjl 4jjjjj^ (^i ^jjII (jV jnarMI cJLj jA (^JI.. .^1 jiV! -l^jLauLLjj I^aLL LVlLL CjLuujjja3I - CjLjLJI) (JjIuoa (jl ^Jc. 
.4-ilc. j^LluuJ! LJJjjjj Ujj*w 0 aLjJJ ^aJ^S JJj CjSjjuJ 0 aLjJ jjj^J j! (JVL! -kaS C jliaTi (_^j3l 4 jjv j3 jKMI ^lVlll (jA JJ J K<\ 
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jjUil! A ksi\ \ j (BIM) £Lj 3I Cl jLqjIx-c A 'n, Wj (J-<xC. AJLjia ^lc. (j.lU! A\x ill Ia jLaJi £jujjj 3I .Ixlu A-iC-ljjLuali CljLuaallAli j-a Aj-l*Ji 

^jJi CjVL<U^.V) fiik (J£ (ji jJJ .LoLli ^jjjaua ^J^SJJ <£jLauJ] aJjL]) djLLn!) ^C.)jS C£.Lj3I 4.,)3-qC. j^.lj^ (JjuaLuaJ cjjaLual) 

L^C-LuaJ ^i!) )La cJ^Lj . jLail) (Jj 3 jjjial) Vl j) ^-Ul j-a3 i(^jj3l) jc. ^KV Li^JC. Au^aLlj <J-<«J) L-jL^uua) AjULc. (JjLlL ^3 Cllanx^a) 
<LLua3) Aii^J) Vix-oJ JlSJ .BIM (Jl (jLiLuaV J))^x1uj!jU CIj) j-iV)j -^j)J-L3 Jdaa) £-Lj uj\ Jj3) JjLL J ^ndl! A-a^-Ul ^^ic. jj^jj]) J 

jbuSI JU^V jVl cij]| jU ^3 .^J L^LUI ^jLUIj ajjL3I aSLUI J j^^UI ji^ “^SaVl jj^UI - BIM jUaVI <> 1 £t ^il” 

<jjL 3I ^LL3I <jU jj^V j^j >31 “lUIjJI” J jlLnVI <UL-o :j^j Ji ^ikJI .U f >u dn^ “BIM UdLcl j3l jj^UI“- ^L3I 

jjl J3j Jjtall / (_LIj_a Cj! 5 \j dJljA _jJ_ai£|La djLuijLax ^JJ ^aj^Ja L^JLLL. (ja 


BIM Stage 1: Object-based modelling 
BIM Stage 2: Model-based collaboration 
BIM Stage 3: Network-based integration 


r*' 


■ .alJl ^ Jc- ^ajLaJI jAuaiaJI 


(jjL*jJl Jc. ^JlS ^ jjAjll 
tA Lal £] a djLajJjtua 


1 ^jaJI BIM 

2 <1^j^I BIM 
3^j*Jl BIM 


jjj (jjaJI .‘ — jljJajkj <_Jaljx (_J£di (_jJc. jj^j A»jLu aJI dlljJaaJI (ja .lJ_^a (_gJJ ' -J 1 " a ~' j»JJ <_taljaJI sJlA ja Aiaja <_J£ jl JaaJI juiaJ 
jlb djUjjjjJI dlJj BIM J' CjljJaaJI Lajjj radiCal UjjLl CLl.jijl'L BIM J' ji jA “Cj'jJajJl” J “Ja.1jaJI” 

Jaaj ‘ Sjuu jajj tBIM J' J^'j JjajJ' Ja'ja Jjdaj (_ylc. LiaLajAt j^jj j) j^ Lcjd r iu j .incremental lU)>U) 

.4jjL 3I <SUa3l AiU <c-Lx-a ^U3L ^jjuoj BIM U 4j»jJaj j-c Sjj^j]! 6 jiiil jkiu Ll3i 

:BIM U» ^Uaj 


jiaUUl ^ (jlajiil 4 AjLSIxj3! CjLjjjUI ^j^uuoJ (JlL AuuoallU) Jc- (Jjiajj >31 Cllli!)LJL BIM (U^ L <kj<s jj-UJ (AjjuaLjua3) A^jUI Jc. 

4jj!>Ij c'\\a \^3D (Jl l^JlijjL 2D ^tUI *LjLj 3I ciliLUI Jc* a jJa CjL-ii lULa tA_iL«JI <^.lj >1 (JliijVI .ajjiL-UI cii!>lc.lij3lj 

^jjjuIa!) jjjS C'Llac.l l^KqV dna. A-ialk3l j-a jSl jjjc.^13) l qSjda jjj jjLualjj]) .<U3i Jc- AjjjIUI lKLIUI Q-ay AjxSIj3I jLuVI 
CiliniaJ jjj A-ial jj 3I > j-*akj j-a >Lu ujLIjUI lULjj (j-jaii-Lo L^.j!jKj!) J jLnLuaVI jl .A-nl^i3l ^jjjuLUI 4,*sVn >1 jj!l 

Ijxluaj jl jk-U V aKU 3L li^j ... CjL^uQJj]) 


JJi\ ^A\ aI^ja ...>&L3t J\ <> 2D to 3D migration... BIM Stage 1 

6j^JI jjjc. ujjjS ciil£jjua3l j-a I^jI jlL Ljic. jli oLuVI 3D ^L^L3!j 2D ^LjLUIj ajjJu 3I ciL jjujj3! Jc- LK jiLuc.V! jl .i*j 
.(8.1 (Ukd3l) IajLq U^juo 3I j^ij LK BIM s-LUI ciiLijijui a 'n, Wi Auulill dLniaU! jLnLuaVlj jlkjj^U 
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£u> >C. jlU jSj > BIM >*il CjLijlx-a3l >j-U jl VI BIM J' 3D j 2D l^^j ■>> > W 3 j^j 

Jlxi aJuuajII cIjIjIaIjUII jjoJ jS3j c_ijjxjll UjLLij >juij -U >31) uj> 4.>*Lil >Lcj jLuVI AjjiLil iaLjIaJI >( jja.VI djL^j^vil 

aj& jli tlAcLuc.1 J^jLa j-a .fiAW’Lll (>ualjjJl ^Jti fijjj>l djljLaJl g-n«oM (dlJj <jLi Lgj KML <L1jLLj DWF 6 NWD 6 3D PDF 

UjLjjjLjjuJIj djlL^alj-<JL CjLx^II c3D cLuVI AjjVL djl^ial J j-G jj> Cjc. >Jj > Iajj Jj>u <j!a*J Cj l£ jJl! 

jc. I g x>h» x> > >b djLaj^uil jjja. <jCjAJI djLuajLuajdil daj ^jjII Jl jj La jja> > >( >xJl (JjiiJl jljiaJl djL <jja.VI >LjJlj “jl LL»” 


iJJj n L *A \*1q 3 , < il \\ ,'&1 0 




A^Liili ^i ai^ja ... jji*i3l >j ^ 4 ^13 1 (> From modelling to collaboration...BIM Stage 2 

l3-<uIuj V U >31 CjLLjII jic.IjSj >LdJI jjl^Liij .jjLull jljjL Llc. Lj*J Uij-u “UtLu” I a $ L J£, CjUjjoJI jl dj\ ^^Vil > jjjjl 
n_aljuJI cill jjLVL c 5 jL£jLJI ,(a£jLLL3j djLLnll ic.1 > >c. <liLl£ 4 >jj31 UjLLjII cc.IjSj <Jjj^aVlj cijjU. djliaia^ > j£a) ^jujL^JI 
jjjilLUa jjjxju-ia JsaJJ >C. j!)Uu t(®R0Vjt ArtpjJj! >” WOrkSetS' >VVLnL (JLlall (Jjjjuj >C.^ fij^.1 j jLLj fiCc.li tiljLouJI 

<juujjj-<i JULI <>c.) UjIa-o jjc. cjUL JcLi ji (©Primavera ljLLj 6ic.u >1 vlosjJI ©Project J^j JLlJI cJjjjuu <>c.^ 
^alcj^all jc. lUJ^IIj c 4D ^ljll ^xjII UjL ciifijll UjLujIjc C'LL ^uxjujj JLUUVI La .(SDNF cIjLL jl 0IS2 6 i_Jjdl (Jjj-uII 
>Lu t ft 4j.\J?J1” AjcSLuII Cjli!>LtJl jl jaC Ljj^ La j-<x3 JjUMl UCLu >31 CjI jUjVI (> Lulj < c . ja-\a cJjjj i.**!! fc^^Vill >Lu jjj 

/aj£jjui (JjU jJjJj - ^UuJalj AuujLuj Aj^j^.jj3I (JCLlaII ujLc. £-gj- JJ> >1 jgJa*i “ jLUVlj ujjjViII CjLUc.” j jiaUuil 


Aulijll ^i 4i^jj»... JJisii » jjUili > From collaboration to integration...BIM Stage 3 

Sjjj^aJ JiaJJ ^jjjuuil aLa SjjC A-L.J-LI fiCA > .^JjJl AjLula 1 gjlc. (jjiajj >31 CjLU^IIj >/LaVI <UUi £J-aaJ j*J <Uj-Ll fiCA jjUl jl 
<j3Lail Ua. jljjilll t<Ujuil aCA > ,^-jjj^ajll (>x3l jjjuj AjLc. >Jj 4»^ Ll> Cj3jj3 »aJl Clijll > (Jc.Uj3L jjJC.!lUl ^ jLj 6JJ> 
VaLLil aCLjll |Ljjraui IjjC lar Vi CljLjSjll j-a Sja.lj <C. ja~\aj jIjCVI j>-u (J^lU. j-o LajJjjfLJl J-^C. jjjuiali (>C- (JaxJ 4jujjuo3Ij 
a£+5S\ >0 AuuUll L ■uajbuaVi-all CljljjVill fiCA .AjcLVjVI (JjCll ^HuC JjU j-<a UjJC. jl JjLLaII ^cjuuII t>iLl ^Oj-ul CjI jlL jaJ >C. 
CjLuoLUI ULj c. : *!j^k La j-a3 . jj£jLuuil Ajaiuua-Ll UjLauual j-o > jVVI / (jLaCVI (> SljjCLaJl CjLuJLJu^aaCllL ^Vnj L_jal> iUjLuJ t jjaj 


Jjj^a^il jjlajj CljLl-aJtilj ( j-ojll ja ^>C.j jLail <*_>aJj ^A-jajljj^jll CljLjlSui'jf I £ua j-al jllll A_AaC. ^jjjuLLI djljlx>C. j i-iLail ^jjSLull 

^L-qLI ^Ljia jjjiall jjfL LajLL. clLLjII jc.1 > AiUJ a>c. >Lu3 aLqUII CjH£u>VI j>uu3 cIjLujLjuj >c. 
























Figure 8.2: BIM Stages, a condensed view 

S-Ijxjjj \ g x <jj^j >JI jl LJLa* Cj^.ja Ua.jl J&j] 4_iUlJl 4_nUl fijjjjJa jA ja.1 j-<Jl aCA (Jja. ^Ld&!)U jjj-<JI c-^juJIj 

CIjIaj (A-IIJjjU CjjIS jlj) djULxll jjJi^ A^. jjudJ g.x>aVjj j-dj IgJ^ l^jli CjISjjuUI jl d j^-^-VI jl djLi^Qjjll jialjj L& 

^^svjj^ jjjjuoUjuU! jjjc.!>UI j-G (Jl jj V jjUUUI jj^I jli tUlli ^j .^j^JI 1$.».* c_ilUUij cj! jU JfLuj 6jiliUI CjUjjuUI UuUaj 
0*1 jjIIj AjLuUI Ajljjjuo-aj AuUajVlj <Laj!)UI jjjl ^jcLuJI aJjIj Jijll jjj^bj jjill (7 ^iUJI c. <aj ^JI £•j^jJI 

>Lr ^_l<Jl aCjiJI jjVil Ca j^Ul 
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UuaHU 


l^J 3 ^iJLJI <U.j-<JI i jjlxlll <jc.j3Ij j-U^I jjjc«!/U ^LUJ 2 LjLJI <U.j-<JIj jJ^j BIM jjLvJ -Ula ^LUJ \ ^jVl <U.j-<JI Umj 
cIiLujUjuJIj ciiljUx.il j CiUSjII ^j-o^J ull cj^. J1 lg_Jj ^JI a^L^j aUI^LJI UjjjLoUI jli . jjjU Ulli j-o jj^I ciiL^.LiU.1 

lciiUjS-JI UUlJ jjj^a *UUU jx>^j Ajl c£>JI j-o j^lj U-^Lol jjjU jJUSI jjjU j-c jjU ca 4 L^ll dili 
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(BIM)*Lj1I LjLgL^.Aaj LjI jJaik ;AjuujU 1I AllaJI 


JjLIl (BIM) s-LjJI CjLgjIx-o a Wi ^jjjJaj ^JI ^Laj Ia^. -UjsaJI djljjjxjll gU ,(BIM)*LjJI djLajlx-a a^aaj cjI jla^. ^jdj <JIL<JI La 
djlLilxjll LjI.VujjI j (BIM)^LjII CljLi jIx-q A-^.AaJ djljJaL jlajC. Jjfi j£J .l.g.L^L Ax-l U*a3l JJC* J- g.xJalll JilL. j-aj - dJJi AxJj Ljuuujj-g <jl 

.jilLll j-o AjjaIL ^Lojuil] (8 4 ql^k) ^^jja. JfLuJ (BIM)^Lj 3I CljLijlx-o 4 Wi (J^.Ija ^JJJaj><J LjC.1 <LSJjjuo ^aLjljJl 

CjljlaLJlj cUljJl :(BIM)^L1 aII CjU jl*-A A-^.Aaj lLuc.| 
jjuai uLi jjuj j( j§ljll ^ .SAa.1 j <a!)Lic. ^ ^jj V aj£L3Lj AiA^aJI (jjjL jc. jjfL V AuuuuojA (jl (BIM) ^LjJI djLojlx-o lLuc.1 

fiAlLi jjfL -l-li^. djLAi. Ll— (J^.1 jLl fiAA . <iLLl LiUjlx-o L^.Aaj3 (J^.1 jxK l^lll jLLLl <JjujJJj3I Jaliill JJC- £jLa 3 A<ixIL Cljljlji jjjla jc. 
A-i^jj^j cIjIjjjxj ; A-jc.ji3l c!jUjjuL 13 I j-a aj jLI j-L^j (^g-frS.(jjf3aj33 LLli jjc. -Iaj)jLxj— Ig.KJj A-ALLuiLI ^jj 3 I c£jjj jlLil ^iJ Ia^. 

^Jl (Jju^ajJl (JjLajj ^J Sjjiu^aJl CjIjjjxj3I gA^j g ->/>h <JjujLj <La.jA j£ ^JI Jj^alll 1 g Lc. ^JaJjuaJ Ljuujj j-o j£ jl L*n^ j jiu^al 

ajLc. (Ja.lj-Ll jl jA ^jj3I CIjI jJaL.j ^jjJI (Ja.1 ja jAJ jjill .^jjJI Cj iljiaL. ^^uuujj AJaJjuull uilA^VI jl AjjuLujVI CuLj 13I aiA .(jjL.VI <la.j«<i3l 

.AjjJjJaJ <JaujLi CjI jjjxj jc. fijLc. CjljixaJl 1 xn n LJjaj jl AjjA ja. CjI jjjxj jc. 

? l^j 1 aj 3 ^^£3 (BIIVI)^jj 3 I lL-Ij-* ^Ujj*j ^Laj LLL j^ 3 j 


(BIM) <*» <>L^ ^UbJI 

.auuLuJ ^ic. ^jjJI LjJaj ^Uai j^j ^jj 3I ^Lai j^ £ ja. jc. *ijLc. - BIM ThinkSpace ^j-^Lll AilaJl AuJajc. LK -^ujJI lI^Ij- 0 

^jjJall (^giJI jl ajjI j^Jj lIJaj aJjaUI j j5 ^ic. JLI jJ 

LgjjLfi jdL ^jjJI lJ^Ij^ AjuiaI <iu-a^uul3l SjoUl 

C> 

; J AAlla-Ll Ax^LjuaJl L_jLauuaV 


^Ljuaij jj£I ^(^g-ji ^g-Sc' -Aojxj ^lj A-nauJl LfJ-lJJj I^jUjjxj j 5 (ja.l ja3I LLc. ^^ic. 

Auuajill ^jjj -LcjuaC. JJ^I — 4 /hu (jl ^OjJl jjflaj JjuU (Jjg juJ ^ic. 4 h^^LA 


.(.jfLuV AjuJalj Jjiil (jjjJl ^LfjJc. jlijVI jfLoJ A-auJalj <jjj jl ) A^jJjuui 4 jjj (^jic- (jLj^l 

.CjLJaiLl 1 g * nj ^fL jj >MI A-IajuiiA jjjla AJajLa. jLaul 


. jjjLxJl JjlilJ jaJjJl c**i\Lijitin 


.<JjujLuoVI (ja.ljLl jjj jjjJajJJ <LISj A-iajjLj LjI jixa. Lj-laJ 

.J-utll JJjSaM Aj xaja Jalij £uJaj 

.UjJC. ^aJjjjj 1 g >Mqj ^jjn LjLujjuj jL3 ^LuuJI 

jl L . ^>J (J^IjaII -Lfj3 jjl^jJl jS-uV Lc.ljS (jjouxa. ^LVujjL ^jjJI (ja.lj-Q A.KjA LIlL ^^ic.VI ^3 j^L Luo AjjUuJ 0 jLj ^ic. Jju. 


J3 


: JL3l£ jjii 


jljJaail A^.1 jjfSaj ^ JULI (Jffua ^ic. .LjaSllL JfC-j ^ ^ JIC- jjfL jl ^Jfll (J^Ija ;(L3^Ij1a JfC. ) 1-lia. Aij*-o 
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.Cjfljlt (Jjaij ^ jJjLa.J-0 ^ AskljJJ jl j^-aJ^ 


^CjUUjI ^jjjuuUI (J-^c. Cliljlla (JuLk ^jjill (j£ ^Jc. (JjLujILq ^jjSI (J^lj-a (jjJal (jl c . wj ;^alc. (J^ j jjjLMl (JjIS 

m ^z\ u^tl ^-Gj^JI (JjuoLaiJI (JjU. j (dijjJI CjLiLac. 

.^j-iA^JI (^^Jc* (jjLuolilL ^jjJI (J^.Ij-g (jjjJaj jjfL (jl -aLLiL jjdo jcJj^L* Jic.Laui ^JjlLa ; jjjilgui ^(jjUx-G ^cUJU djj£ c.Ijju 

.(AECO) <cU-a djLL^j *UJI ^u^JI ; SjLxxJlj CliLJaiLlj (jjJl ^Jc. (JjLujllL ^Jjll (J^.lj-a IjiJaJ jl l_i^j Llajl j 

.^cdalJl CliLjlaui jl ^I.WuuVI gjjj| ^Aj^jj^j jjc. <Jjda. CjIjjjxj jl ' a \ jVL ^jUI (ja.lj-a ;((jjjlaJ JJC.) LjjJ 

.L^jJadl j£uijV AjiLai-G AjuLiLq ^jjJI (J^.1 j-a \^JaA 
.AjILII 4La.juxlJ Ig.L^jj jfUj ^Jjll j-a *ida.ljJl <La.juUl Cl)U.jdu> l^^^gUi^ljJ 


jLil ‘liujj ^wnsu JLk« 3JU- 

(BIM>ji jjuJsu j#5 
<«>W* ^ «#>*) 

J*iU>*i*j* 

(BiM)4l j 


ilMMM&At* 

j U> l i4 H &*■** p m>0 


Jjl 


2JBIMUI^^I 


SjBIMUl^a^ 

iijb-iJi (J-t ( p »*« ><» 

aLoL^LjI ajj >" ■ II 


o 


o 


O 


©Bilal Succar 2008 


c J^LSJJI ^ill (JLJ 
(BIM)JJ JjJlJ viJI jmu 

tfl JJI 

-► J«1UI 


Cjlij jxj -^jjJI <Ja.l j-a ; \ (J£juJI 

JILLI ILa (j-Q ^uujLujVI ^jdaj-Ul j^fMl dlljJaL ^JJ (jjL.1 *ij-G L.Jjm Ajt^jJl ^9j 

LuiiLLI ;^jj| djljlaL. 

.Mc.1 u^atlj 4jx>jh*nll CjLjIuuJI ^Jc. LjtijlLl CjI jJJxlSl ^K*UVL Ida. Sjjj£ LIjLuJI ^JjJl (J^.1 j-g Ji jjj Jxuaij ^^jJI LaLuuJl 

jS-cJ ^l *ijjiuua3l CllljlaLJl j-o jj^xJL CjjLll J^lj-Ll JjlLj JjVl (aajl <La.j-o ^l ^jUI JjsLxj jjj-MI jJU. ^Jc. 
.A-La.j -0 (JfU 0jJal3l CAjjluu* ^9 (jLjli jl <U.j-aB LLLuj jjfL (jl Lftj CllljJaaJl (jjjialj Ajic-Ij3I CllLJal-Ll (Jj 9 j-a t^J ^»1 jjJVIj lA-lialall 


A^'WaW SjjaaJl CliLa jLluiA 

^jLn ^Jl ^Jjll (Jj9 Lg j-o jjualjjSl JJC. ^aJjll 4U.j-a j-ojJa 0jJal3l <Uj-a ^JJ (Jjual3 t^J ^il jl AuJaia (j£ ^LUi ^jiJl CllljJad3l Lc.j-aau-o 
Ajalja-Ll *ij3ad3l dlUjJluu> JlJ-Wj x>3l jua <^1313,1^11^.jd-oj A-La.j-<a <j£ j-ojJa dlLdail ^ 4jalla-a Lj^Llal djjldlU Ia^jL ^JM^Utl ^jjjuuBI 


. \ ^JJ <La.j-a ^JI Hjii (^d!3 LjjL <Jaaj) ^jjJI (Jj 9U <UU. j-<a /\ (dl jJad 


.2 4_U ju* ^JI ^cdajj \ ^JJ A-La. jui j^ 

.3 aUj-g ^JI gjJaLll 2 ^ 4-Uj-a (j* 


. jljdLujL jjxIg <_fldb-(J-<iliL ^jjjud ^jJjuij Jl (jljj 3 ^U-j-Ll j^da (j^ A-auJaL dlLjJjuua 


B dlljJad 
C ^ljJad 
D dlljJ^d 


3D CAD jl 2D , Ljd) ^Jjll (jjjJaj (Jj9 <jc.I *n^3l AEC Jl ^JU.Uddll <Jj9 

jj^jjU; djjLJI ^jjJI JUj* 

;4Jaj|jU jUj-a djjL Jl \ g a) < n<n jfUj ^Jjll djLjJjuo-G jl ^JjJl jjjJaj ? (8 4dUJl ^jUaVI ^1-^.jJl) Jj£dl3 

^A-^-dd lAjL-ajdl jl 4-^.dd3l diu c i^ll I^jVl (»Jj3l A-L^.j-<a • 

. jjLdll Jais jl jjUlill ^gJc. dalix-a ^ij-d3l ;AdljSl ^jj 3I A-La.j-<a • 

,(Juil£bj3l Jais jl J-^L^UI *iddix-<i jjlxlill A^\ n*j ;<j 3L3I ^aJjSl A-U.j-<a • 


http://www.bimthinkspace.com/2008/06/episode-9-bim-s.html 


<jijjJaIi3l ^jlxJl A x A ajUc. Auu-llA (JjojJjj31£j /jdad Jdb ; <-aa.jIi 


















nSSEiK SmartMarket Report 
THE BUSINESS VALUE OF BIM 

Getting Building Information Modeling to the Bottom Line 



| A9FG Hi ‘’tsasHSs 

AIA Jl 

ycHtTtcruMaNAW H MCAA s ^^ a - 


Getting Building Information Modeling to the Bottom Line 

BIM and Green Building 


;2009 ^Lc. £I jUi^ll AjJbVi BIM —H ^l-jUlLuol (_}j^. ^ljll ^*^LkU jjI 4. jL^. 

U-iVLuuJI (JjLuj jll j cjUIVI c**i\^jVq QurtVi J BIM S.Lnll CjUjka oLI Vi ku V I 4jqj^ jc jj*U jj »1 j>>iVl (>UUl SjiVSl LjL^ual (Jl jLd 

L)£Jj $IU LLojj ^ljj^a^JI >UUI CjIjUc. ^i Sj j-i^a LlJljV BIM -11 LjlqjjWi ^l.vVUij jjjIj jl JjLajVI JJflj . Jj^jjuixJI ^i UUUVI cJL^j 

SmartMarket Report: The Busi-) j$ki .<LLJi cjijiuJi j l^ LIL*i jj£u cjiinkJi Una ji cjUijili j* jjj£ ji 

jj£I JUjj tL^JUnSi jk; pbVl <UU >u^ ^ljLj j W JJ BIM Jl ji jj^Uj jjuijLU*uJl > 30% ji (ness Value of BIM 
>( >U<JI *bl ^JjVl > ^juJJJ jAuajjt£ AiUall pbl (Jjl Vl (Jg- BIM (Jl 6J^3 j-d (^JLc. (_£ Jjjuni ^lc jjL«o«sj (1 5%) jj^jLjjuuJl jxi (JU^ jli 1-lJ.lVS 

^I^ILjjuj] 4un3 ji jj.VVl»j (09%) ix> &\jfLll A kk 'Nj jjui^lLjjuiui LulaL (J£ jui Aj!jU i\)y)jSi ^Ujj jjjLJI Ua ji jjx^ Wtall (jjj 6(JU. AjI Jg- 

.CjIjJjui jjuaV (JjU, JjJaai *bi Cjli >Ua ^Lnj J l-la. <xijjui ^JI <*ijju4 jj^Luj BIM -Jl 


>ljjkll jlaj 4^-^.j 

LEED-Plat- vUgU^lc <L^u cjUjjjkj<a!>uii cjUcjU jUUgJj ^^ikuj Jaxj (McGraw-Hill Con^truction) cj*ii ^kniu 3 jJ j±j 
(^jJajll jl jj£Ull t^ljjJaVll CjLc.jJjuoaII BIM -II ^IuL-JjujI jjjU ^UkjuiVI Cll^JJ *USGBO (^^Lj-aV! ^IJjJaVll ViIjVI jukui jua jnUm 
.LEED-Platinum cjLc.jjUu» j BIM -11 ^^lkuvi Luc. > (10%) ^jUc. J£ j* -Uj j jUuJ l CjUijjll jc. UUj l q'Uj ^ jjll 
jU U JjC Cjljjjui (Jji I ^ I (U (JjUjIIj (aJuixuajll CjLkc. ji J>j Uua (2008 & 2007) j>Ull ^JjVSH SjLg-uo (_ 5 -U. L— lUa^. Cjlc. j JulaII gU ^akx a 
‘LEED ^jLc jjLua J BIM -11 Ij^-ivLuj ^l jVI Ijllj V jikuvi Lnc (30%) ^Lj^U J£ j^ ^lj .^1-ivLuoVI jj-i^ JljU BIM -II 
J BIM -11 jj ^VUhn ^i jjkixj (69%) jU iilli £-* .CjLcjjUuJI aU j* (1 5%) J BIM -II jj ^VUj Vnxll oU jua jjjLl (30%) J 

Sjn^ SjUjj CjLcjjjujUI jua jjll IU (J BIM -II jja-lVLuoJjuo ^jl jjkLu (35%) J , jjl/ Q ^H jJ-aUSI (> kutJjua ‘jjUjj CjLcjjjkJI jui ^jjll IU 
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Expected Growth in BIM Use on LEED Projects 



34.6% 


Source: McGraw-Hill Construction. 2009 


BIM Jl UjI jJ§ AjjlLxAlt SpUjit 

A x jjAi^. ]| ^3 4uL-at_lj CjIjLiaII (Jjiau (Jt_a-ja ^3 j)jUM' j^ jjj£it ^Uali dAjIj Ua. jijj^j Jt jV BIM Jt (jt jJaxjil ^jlajl ^-2/UajjujVI JaC- s-UjI 

^3 jj£I jjjjajj ^LalaUt IjljJiVj jjjjj£it jLuj! la3 UUILujV! CLLcjjjoui (_jLa-ja ^3 BIM Jt L—jtqjJajl JjJa3t ^l-llluj! J^t .A jj\^)Utj j Jt ^t' 
(* )tt (JjJ ^il ^LstuJaVU , L , JjikJ! pbVt JjLLi Ax. 3jjUt L qJ'C^'j ^jAxjaji! JjtjJ ^ <iU jj£! (_]£juU Jjivilt ^^^Ac Djjiitj AiUait L^.JLaj 

JlU ^.IjjJalil AujjV' ^Jjjj djULguui Jc. Jjj^aaii ^c^iil ILa CjLcjjjuLUI L_Aa_uat ^-Lu !Lt LoJjujV JjijLaiUt ^3 £jujj! JfLuoJ LiajjjjVtt ^IjiHujV LaLaJt 
J£juL LaLU jj£luj j^ajiit (jt VI Uxjujaj t qK^ jl£ BIM Jt djt-SjJaji ^_U-111uj! j>4 ^aCjiL aS\ <JjLaxAit dlUjjuil (j-laV jLLui ^jJajtj .LEED 
JjLj $“<jic.ti jj£! Jxdxit (_3j3 J*_ajj diLcj jjuLUI jjULxit jjc JiLjuj BIM Jt ^IlVLuj! jt .VL*j jV ” JjL ^ Jt^^t' li& Jjjjx^tt ^3 Jjjast 
<ldjjLij ^JAx-ajit ClULc ^i JjJaSt J£juL JaxSI Ua.jijj£jit ^Ac UUuct J^tj AJaLudJj LUL jj£! ^iL-a j3 jJjuj BIM Jl ^ljVLui! (jt jijxj ” Llajt 

(Integrated Design Process) J^t£iut ^j^ . vt t cluLc ^i ^Luu jt ji*j BIM Jt jt uljLit ^t Jiu* ^ujajt L£ ,“<j j-abUi ^SjUi 

<jtjj (jxi J^t W' ^JLAx ^t' CjULc ^i AjXuaJ ^aJJ ^ai (jt j£ij JjiludUt <^3 BI M Ut ^-lllujluJ CljLcjJjuLa j£ (jl (JJJj *LEED LLjLcjJjJLi UUjJJ ^jil 
Jt <J3 C, 1 » tj (_^Uit ^Jjit ^jUjuj <it (jj-JjxJ (jjjll JtJj VJ .■‘LcLu-tfait (Jjjujj ClLcjjjUt L_jLa-x-at Jj 3 jm 1-ljt VjJ-<i jj£j jS <mt-lHuj £ t jti ^jjjuuUt 
clULc ^i BIM Jl ^ldii. jj! jxi ^aCjiUj L^jjLu-aj ^jUUt JjilLii JiUVI p.t^Vt (Jjlaj ^3 jLLujj (_^i ptjjJalJt 4 _ujVI jLa--<a ^3 4^j tjj^ 1 BIM 
jajIU <1jLLi Jjxjujjlt ^Uj! (^gixilt pbVt Jj^uujJj (Jjt_j3 ^&LujjI ojijjaJ C-_LaJ <jt Vj ^JUUt ^i AiUalt bljl^lujV CllLxiJjlt JuauujJJ ^JAj^ajlt 

^-LuUt £ L' jl£, tit U ^aJjU L^ijLl j-<j jjxJalujJ ^ult CuUijixJt ^j-cu-ajit jjji ^.tuJacV ji ijJjuj JJijiajit tlb jt jjJjtuujlujVt j^> (JijSJ “^-LajuaJ U JjVl 

,V (U ^aulAu-ajit ^UjAji (JjUui jjfUuj 

20i3 dVj lijQit ^lJas BIM -Al ^tiviudt 4-jjudj 

(jiit jjjlilt (JjLl j-d 2013 ^atJH ujV t <Jjudj 4_iij t/lL>iJ La £jUj 5 2009 (»Lx! s-ljjujaaJl AlLVt ^i BIM -Jt Jjjuj (*JJflJ ^^UaVt Axj 

t> BIM J' Sdbjli (^Jij 2014 <4* (McGraw-Hill Con^truction) l>^ 

JU3I J£UJt Jji .JjVl ^ilkuvi ^jjU 
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INNOVATION S 


CONFERENCE & EXPO 


Percentage of Contractors That Are 

Conducting BIM Activities for Sustainability 

(By Country) 





Source McGraw Hill Construction. 2013 
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57% 
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13% 4% 


All rlormation © McGraw Hil Construdiori, 2014 All nghts reserved 


w Thisstudyfocuses specifically on how 
0 much BIM is contributing to improved 
□ outcomes in successive stages of 
5 design and construction on complex 
x buildings (e.g., hospitals, iaboratories, 
manufacturing), whereexecution ismost 

Ql. 

S challenging, risk istypicaily greatestand 
u the need for improvements is critical. 
o Itestablishesbaselinesfor: 

I • The current level of posiiive im pact 

S BIM is generating on 23 distinct project 

h outcomes in 10 categories. 

< • Metrics for the current degree of positive 

Ol 

| impactfromBIMonsixofthemost 

j£ important of these outcomes, and a 

£ forecast for future impact. 

S • The current state of model usage for 
3 facilitymanagement. 

< • Factors for success and obstacles 

s influencing BIM's measurable impact. 


20.15 BIM J 

High/very high impact ratings for BIM 

pointto outcomeswheretheprojectteam 

receives key benefits. 

■ Improved constructability of the final 
design earnstop ratingsfrom 74% of 
contractors, along with most owners 
(68%) and architects (64%). 

■ Owners'top praise goesto increased 
ability to understand the design (73%), 
betterconstruction documents (70%), 
and improved abtlity to plan construction 
phasing/logistics (70%). 

■ Engineers lead in citing improved quality/ 
function of thefinal design (71%), which is 
also widely appreciated by owners (63%), 
and architects (62%). 

Examples of specific metrics for outcome 

improvements include: 

■ 40% of owners report that BIM 
accelerated project completion by a 
minimum of 5%,and 15% credit it with 
morethan 10%schedulecompression. 

■ 41% of contractors report that BIM 
reduced final construction cost by at 
least 5%, with 8% achieving morethan 
a1G%decrease. 

■ 67% of contractors report a percentage 
of improved productivity, with 16% 
seeing increases of 25% or more. 














ci Uniu , ' . ol t) Jla SjtnUi cjti ^441 ^ BIM 41 ^i^nnui jjI (jjUl 4^1 (McGraw-Hill Con^truction) _>?■' 2015 ^ J 

j-o jjjiiil ^lc. ^^Ua^flj ~ ~' $ Aiijj]|j ^j-qj. jajil ^jiijj ^jjUq]I djUj^-Q jjjjj^j JJ^/I IU JJ^J (^ij...* L£jA^' jjl jjajoilj (JjaljtjQ]|j 

. JlLall 4 j j-aLiJI Jajljll J^U 


| jj . --.-,11 

SmartMarket Report 2009 

https://www.trane.corn/content/dam/Trane/Cornrnercial/qlobal/rnarkets/Architect/buildinq-inforrnation-rnode- 

linq/SMR%20BIM%2009%20FINAL%20rev.pdf 

SmartMarket Report 2014 

https://c.vmcdn.com/sites/www.nibs.orq/resource/resmqr/BSA/20140108 moa iones.pdf 

SmartMarket Report 2015 

https://c.vmcdn.com/sites/www.nibs.orq/resource/resmqr/Docs/BIMSmartMarketReport.pdf 


ujjjxj oj. 


iJLlq 


4jxjuiS1 jj! jjuiIj /<_£ jLax-a jj.Vlg 


1$jS) ^LiiJ £-^.lj-aSl Jj J jxua jll ^Jjxll \W jJjjJjSIj AjjjxSI 4jj£-oSI £.Ijj) l ‘ Q ^ ; AjjjxSI 4Jl 1SI ^Sl tgj jl»"n La j AjaSxSI i 


jIjjjuliaSIj CjL^jVI A-<j^.jjS fij^Lba ujjjxj 

.j5^Sl LS* 
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can be costly; have you 
tracked your return on in- 
vestment? 

The cost of implementing BIM 
should be seen in context of 
business growth. It is not a 
matter ot choice to transform 
to BIM or not. It's necessary 
to stav in comoetition. The 


The benefits of BIM implementation 


T he use of buiiding in- 
formation modeling 
(BIM) on construc- 
tion projects is grow- 
Ing rapidly. The increasing 
demand for BMI has led to 
many contractors and con- 
sultants makmg a rapid tran- 
sition to BIM to meet project 
demands. 

Most of the multi-national 
flrms have international BIM 
experience; however, often 
not with regionel BIM support 
nor with clear regulation from 
local authorities. 

In the second interview in the 
senes with BlM co-ordlnator 
Omer Selim. we explore the 
different aspects of transi 
tion to BIM. 

Selim says BIM is no longer 
an add-on. It is now widely 
seen as an integral part of 
the design process. 

What aspects of BIM is 
your company currontly 
implementing? 

BIM programs represented a 
quantum leap for our com- 


you using? Why did you 
choose this software? 

We are uslng Autodesk prod- 
ucts for our BIM Implementa- 
tion such as; 

* REVIT to create Structural 
models: 

* NAVISWORKS for assem- 
bling the models. clash de- 
tection and preparing the 
tlme table for the construc- 
tion scheduie; and 

* VASARI & ECOTECT to in- 
sure the sustainabllity. 

We use them because they 
have an easy mterface, they 
are sophisticated and com- 
patible together. 

What are the benefits of 
using BIM in the projects 
that you are performing? 
The benefits are huge from 
usingthe BIM in our projects: 
for instance. it reduces errors 
and omissions in the design 
phase, improves collabora- 
tion wrth the owners and 
design firms durlng construc 
tion and heips reduce the re- 
work process 


Some of the most important 
aspects of BIM ROI being 
measured by flrms Includes 
Improved project outcomes 
such as fewer RFIs and field 
coordination problems, bet 
ter communlcation because 
of 3D visualization and posi- 
tive impact on winning proj- 
ects. 

What are the critical fac- 
tors in BIM's successful 
implementation? 

From my point of vlew. you 
should have a qualified team. 
with a proper plan and stan- 
dards. 

What are the issues and 
concerns you encounter 
on projects that incorpo- 
rate BIM in design? 

Before usmg any software. 
we need to try it first in small 
projects. And this project 
should cover most of the 
Items in the big-scale proj- 
ects. This way we can allevi- 
ate most concerns. 

What do you think about 
the risks emerging with 

RIM ImnUm.nt.tUn 1« 


level of detail that is 
valuable to have in the 
design model? 

Before startlng to work on 
a project. we shouid have a 
BIM Execution Plan (BEP) and 
it should be submitted flrstly 
pre-contract to address the 
issues raised in the EIR and 
then with more detail post- 
contract award to expialn the 
supplier's methodology for 
delivering the project using 
BIM. 

There should be an agree- 
ment on the Level of Detail 
(LOD) to be submitted in each 
stage. for example: 

LOD 100 - The Model Ele 
ment may be graphically rep- 
resented In the model with 
a symbol or other generic 
representation, but does not 
satisfy the requirements for 
LOD 200. 

Informatlon related to the 
Model Element (i.e. cost 
per square foot. tonnage of 
HVAC. etc.) can be derlved 
from other Model Elements. 

i rvn onn . tk u cim. 


sembiy in terms of quantity. 
size, shape, locatlon, and orl- 
entation. Non-graphic Infor- 
matlon may also be attached 
to the Model Element. 

LOD 350 The Model Ele 
ment Is graphically repre- 
sented within the modei as a 
specific system. object, or as 
sembly tn terms of quantity, 
size, shape. orlentatlon. and 
interfaces with other buiiding 
systems. Non-graphic infor- 
matlon may also be attached 
to the Model Element. 

LOD 400 The Model Ele 
ment is graphically repre- 
sented withln the model as 
a speclflc system. object or 
assembly in terms of size, 
shape, locatlon. quantlty, and 
orlentation wlth detailing, 
fabrication, assembly, and 
installation information. Non- 
graphic mformatlon may aiso 
be attached to the Model Ele- 
ment. 

LOD 500 - The Modei Element 
is a fieid venfied representa- 
tion in terms of size. shape, 


^^i j CONSTRACTION SITES £* aL\1* oIa 


aj jLujlui'VI ljUj^I!j qJjILJI (j-q -ii-ixlU Ua.jljj£i3l oJa ^lc. cj'Li'I SjUjj .AjjUdjVI ^jjLLaI! ^i $.Lj1! CjLo jl*-<i <c .jjuj CjjJjjjJ 

VaC.-lq JJC. lj 3U3I ^i l^ji ^C. j t^aJjJ! AjjL ^i <j 3jj 6jjk i-*"*L*i CjLijudiaJI Sj-lxlq Cjl^jJdSl ^Jax^a .l^jUiialq »jjLLua ^i £Jjjud3l cJUjjVI Jl 

.AjUa'l Cjlia3jud3l j-o ^jJalj ^JVl dllj jl LiajIsI 

.^jjII U^j3 jj£i3 JlSjj^U a x) Ljjlj^. <. ^juj£jjoi ^jIjuj jac. JU3I s.Ull! ^3 


>( XjujIj l 5^ ^ JQJ^ajSl AjLgC. jj (JjI£jj q , jjk, (_)j ^AiluJal jjaum jxj ^al ^aJjl! A jjjj ji ^lc. 




? U3U. ti3j£jjjj lA.^ijj ^j3I ^jjJ! AjjLj a \W ^^.IjjSI 

^ajj3l (ji ^JI <iLjaVU /jjj^JI J_i3lc. LliLa. jV-o ^jjfljj U3 ^ajujj Li3lc. AjjL LjUl^j ^lc. *j-iqjxA3l La.jljj£jJli .Uj£jjudi ojj-ia .a jjc. ‘jjila ^jjI! jj (JUj 

A J-v M!j <U3j-lJ! jjjLlaJ! jjjJaj j^uujj ^JjJ! A jjjj ji Ud£ .£31 jl3 L-Jjii LajjJaJ ^.LUVIj ^a-ltij^ajJl (_j£LuLq (_Ja-3 Ajujjujj ‘jj-lxLq (_Jj3^> 

?<JjJ2x.l liLUj ?Vq-lVLujJ (jL3! ^JjJ! 0-dUjJ jA Lo 

; L JqViil ^i ^aJjJ! <jjU (JjxijJ tiLudJjJjji A^jjui ^lMjJ (JLa AqLrsui ljI^jj^ j^ D-j-lxlq 0-MjJ Uj£jjj ^i ^a-lkludj 

^jLUVi J-Lil lUxJ :REVIT • 

^LLj^J ^lqjl! JjjjJ! jjjJaa-j j diLjajL*i3i :NAVISWORKS • 

2uJi JL-Vt aj-ft (> dSbllj (J-Mill VASARI & ECOTECT • 

.jjaxjJ! 1 g j U_qLa_x jdjlj Ia jjJaJ (J-loj L^jLg-aJj JualxjJ! aJj^uuj jA 0 -oIjjJ! oLa ^a!-lVLuj! LJJjujj 

jj ^jjLIU! ^i ^kjjJ! A_jij S-Uli Lo 

^jjjuLoJl tiJJLq jjj jjlxjJ! ^aC. jj c^a-iAu-aliJ! A_Ujm ^i L_fl-la-S!j s.LUkV! Ajjudj (JJflj ~ (jULaJl (Jjjjuj L jx3 ;UxjjLuLo ^i AjjqMl oLa jjjlaj -Ijc. -Ulji 

.^aJjUuallJ! ^lc. JaxJ! 6-jlc.l A)\aC> jm J3U Uui -liijjJ! A)\aC> ^.UjI £jlj yj <AAu-aud3! A^jjudJ!J 

.^aJjJ! A iVqj ^alJ lLLjuj! -ilC. &£.lifLJ! ^ Vi'l j Jj-a!jjJlj Aj^UjV! jjud^J jia U3a^.V -U33 (jJJi jc. LUia3 

?^aJjl! U^.jljj£j ^aLVnul jjc. ^-UjVI U! j-o ^aJJflJ ^llaJjudJ L_flJ^ 

,6-jj-ia- A_jij t£ £jjUlU! ^Jc. I$qjUi Aj!-1j jlLo ^il£ cLsij ^lj ^-LLVi Lgi^lj t^jjLLU! ^i Lg-MAVnj.il -ijc. ^jjJ! AjjSS lj! jjA^ ^i o-iuj jijc.! ^jjj 

?Auuj-%1!j ^aJAxuaM! ^glc. ^ajjl! A_ljaj JJjU jA Ua 
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^j^L jLgiaV! L.IjjudJ (JjJaSVl (Jjj-aljlllj ^xBjaI! ^3 (JjjudLj]! (_]£Luoa£ 4^- jJjuui]! LllL^jaua jjuiaJ jjjx> >Yl ) LllUjjuj]! I ^ x jjJ 3J ^aJj]! L_lj|ja- ^a-kc.! -la.! jjj 

.Sjjj^ £JjLui>4 L-bud^ ^LsjVI JJjLllj ^LuVl 

^U-jj La-jljj^jll jjjjLvil IjjjL (J-«ljxll jii£! (^U 

.^ajjaJ JJjLuaj L_LujLLg kjivVj £ui l-llf. (.JA jJi (Jj<4C. (JjjjS jslJj l. 1 *NJ 4j| JUd]| (jJllajC.1 ^i 

V^jxu-oMl ^i ^jjS! Li^.j]jj£j (jfLii ^jS! ^jjLuLqII ^i ^L^'j*> ^ilil cIiLjLuaVIj ^jjJaljLI ^aU 

Jfij iajjLll 6 ^j .Sjj^l ^jLuuLI ^i <UjjLjLI j jjLI j>k» a Jxuujj jl JajjuL tS jj»^ jLuLd ^lc. Vjl 4jjjaj i.i-uj -i-ia. ^cuLjj (jl ^Lvijuil (Jj3 

_LajLVa ^^ j>4 

?LJ-la.j jj 4^Jjl! <jjij Ijjjj lljc. <JjujL3l jlal ^i^'l (J-1<J ^ ciLLalc-! jA Li 

.^Jj]| ^l-lVjjudl ^lc. <jU£ L_Jj-ld (J/dC. (JJjS jSl jJ ^a-jC. j 1-laui L-J3j £ua JJJ^ ^jJjuu* J jJ3 ^aJJ Li-ljc. 6-lia.jll 6jJal ~\ a \\ j! -UjC.| 

jAj]l <j 1L fiLfli L_ajLk* tilijLj! (Ja 

,Vq*II ^i <ii]i ^-jjJaj L_if-j j J^iax]! j! <ii]LL! juaVi j! <-_la-j ^ijAj]! 4.YL ___ V 

?^-ijAj]| ^ jx\>-o*j <L^.jxi ^i jLjc^V! ji -iVV! 4na.!j 4*ix>jj jml (ji]l LOD <L9 jjxjj (jLuj Ljj 3 <i]jjfk Lj 

Axj jj£! Jjj^alij jiljJJ ^j c^LaLl! LLJakl! -iiali] -Ux!l Jj3 V j! 4 aj.Vqj L_Lakj L^il! j ^jj]] (j,\ivi jjajj Lilc. L_La-j L<4 ^jjjuu* (^-ic. (JaxS! ^-ij <Jja 

.^jj 3! ^l-iVLudL ^jjJl<iii ljUUJ! Jjj^ajj ^ jj-^jjAl! 4j^g ^ jjLi -Uxl! jlji! 


^ij^jll jj-aLc. JjLu ^jj LOD 100 L^jjLuiil ^i 4_j\i ; JLL£j 44 JL.j> 4 J£ ^lc. 4Ua!jAii LOD Jjj^aaji! jjjjuua ^lc. ^Lc. (Jlij! ULa jjfL j! l. la-j 

.LOD 200 lS jLoiL! ciiLlkL ^^-ifL V Lg_&iJ jjVl ULc LlljLjc.! j! j-®j ^1-iVLuL LjLj 

.^ij^jl! jjdij ^_i (jja-l jj^aLc. j-<4 ^La jjc.j ^jjaI! ^a-Uii 4a]£j]l£^ ^ij^jl! ^i 4jjxx> jj— aLxj 4u-^aUi! CjU jlxL! (jlijjuj! I jj£^j LU 

jL ^aixi! £~a .cUjyij ^ijuJ!j (P!j jJdLLJIj Lllj^ii (^jjjaji! ^.lA^jl! j! jjajLxjli ^Lc. ^Lkj£ LjLj juuaLxl! (JjiLj ^jj LOD 200 lS jLjj-L! <^ij 

.^■ij-L]l j^! LgiUJ! Liaj! I ii^Lj LjLj 1 g LLj j£un V (^jl! ciiLijlxA]! 
Llajlj .©UjVIj ^ij^lj (J£juj]!j ^auailj 4_bUil Lllia. j-<a j! jjajLxjl] -1Wx>j juaLa. ^Liaj^ LjtjJ jju^aLxS! (JjLu ^ajj LOD 300 LS jL^UI (^i 

.^ij^ji! jj-^aLxj LjLj 4 JUJ! jfL CiU jLuU! (jU-i! I ii^j 

(J^.!-Li!j ©La-jVlj lMIj ^-auaJIj 4_bUi! ciiia. j-<a Jf^jl! j! jjajLxjii j-ia-^ ~lkj£ ^JjAji! (j!)U. LjLj jjujaLxi! (JjlL ^ajj LOD 350 lS jLuuJI (^i 

jjAli! jjujaLxJ Ljtjj 4J1LJ! JfC. LlU jlxJ! (jUJ! ^ajjj 4(_£jVV! (^jLuJ! ^aJaj £ua 

4_fUi! j ^xijLl j (J£juji! j ^auaJ! j 4j^'l c : ‘jxa ^jx> Vill j! jjajl »'\W -li"s a ^Uaj£ ^JJ-^Ml (J^U. \JMJJ jjuuaLxS! (Jjlu ^xL LOD 400 LS J^-M! 

. jAj]| jj^aLxj LjLj 4 \*\aa j_i*JI ljU jlxL! (jUJ! Lj£uj 4L_u£jj3! ljLjIx^j ^jx>^MIj ^ju-Vil j Jj^qj'L oUjV!j 

?^n]! 4_uaj ljIuujjLia jLjc.V JLajjV! j-a Uj£jjuj l LS 

.jjjJj 6J>4 jfLLxS! -i-jc. (_Ll£j (JJJjSj JJXu-ua (_Lc. (jjjij JJXu-ua jjjjj^i ^9 LAUo-l^Jjudli 46jtvu J jjtvu 4^_^JJ-Ii (J^ Jujj ^jj]! 4 ijaj Jjjjjj Ll-l US 

?ti]j|jLjjjud! ljx^! jj Ja ?4qKx> fjj3! 4jjaj ^I.^VutL 4 j!- iil! Ja 
.4uua9l_L<J! (jUaj jjjla (^Lj j! ^ Ll (_Jj 4^ j! 4-uaj]| ©Ja jjflaj jLuVl ^ Ll j>4 (jJJjJ^ 4 (_LxS! jAj (jLjoi ^i ^jjI! 4_naj Jjjjj 4il£j 4jjJ L-laj 

(Jj! ^xj Lf£j!-li jLu ^cS! ... 0-d!jj]! (^Jc. l-jjj-IJ! j! ^j-iaJ! (_LxS! ^iLSa j! j-ij-iaJ! Ljlj-^V! j! ^^IjjI! j^ajVljj£ ^Lij! j^ LjjljLJijjujV! ^^.Ijj j! 

.^jjJlc 

?fjj3! La.jljj^i .\iVnj 4-kjjjxJ! 4jjjjlii! ljL3i jjjuiaS! j* J^Loui 4_a.ljj Ja 
jalj jjic. (j!)U. j -<4 4 jjJjis JjLoui (j! 4 _ jais 4 jaujJ 














4 x>_LJa3l CjI _jl_ull 


MANAGE 
CLOUOni ci/ 
STATISTIC Qlpjy 


HADOOP 


O PEN SOURCE b B 'W' ■share 

BUSINESS INTERNE ANALYSBS 


«S3ggff& 

hadoop 
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DATA 
TREND 
SOCIAL 


JsSSffiiSySTO R AGE=', oli „ e .„ 

cloud business AN ALYTICSsystem"s _ 

HADOOP E ^ R P^PBS®i^AI^gCS AN ^| 

S>feTEMSENTERPRISE 
com s^r l »¥rVOLUME“ 


BI6DATA 

I^areOPEN source^, 

llVPLUMEiSV^SP^TECHNOLOG.ES j 


TREND 

IIPbus?nk° 

RISK NETWORKS 

DATABASE 

social SOLVED 

HADOOP 


HADOOP CLOUD 

LfARN'NG SYSTEMS 

MARKETING CV F 

TOOLSRISK L.L. A 

SYSTEMS BIGSERVER 

SOFTWARE DATA 

SECURITY 

OPEN SOURCE 


COMPLEX 


jjo jjj£ a.jVLJI A-i^uii 4 -iaaI ^jjili jj£I ^l (Data SciGncs) ujUUjII ^ic. jjLu 

Big Data LaLuJoII djUUjll jAj Ijj-i^ .L^jLlUI ^i Jjj^ajii J^uuj (Data Mining) ^uUjJI 0° s-y^t 


J lUo^k^Uiil ikjj tAijx^ilJ Cl)Ua jLlUI (JjJjoia ^^-Ul jkl ^^Jjlaj jl ; AuJaiA jjc. (jjlia. (Data) lUUjll l_Ujxj 

I g U S^UlLujVI m.ju^aj lgj| 4 -^.jaS l^ 4«a^.x>a SjjkVI <lil jJjoiII ^i Cliajj^al CjUUjil aJA _4jc.Uik.Vt A-UjaijVlj ojjujUaJI CjVUauuuJt j 

\ £ U AijJLaJlj CjLojLlUI ^lc. (Jjj^a^lJ 2ujJijll (jjialU I^JjUjj 


;^ljji ^1 ^aUJl CjLUJI ^ajujj ji j)£uJ 

.UiaJl* M Ijj^ aj jjLUj Jc.|j3 jl (Jjlja. djjjus a LoJaioll CjLUJl ^Aj ;<Kj^uj JjULj 


^J J Jjl jiaj (JjUujj jjJjSj jjuuaj 4 u j dlUUi 


.^31 cjjjjVI ^lj*^ LINKS 


■CjUUj jc.Ij 3 ji (Jjl^a. ^uuaj V U_ii VI 4\\)j Ml cjUUJI jui lc. jj jfisu \4 Kjg X. 4jjSi ljUUj 


?? (Information)^ujkUi j cjUUJI jj jjiii u 


jljl jSII lUl!j ja! jki! jjj 4 qVk a\I Cjli^ki! JaUiLaj! ^i Ig ia djIVI>»VI j£uj (_^i!j jj^MI j (JjkMIj 4aJLtAi] < 


. ^! CjUUj 3! CjUajlxuUl 


■ CjUUj Jfkj 4i^kj ^cjjUj ^jujI jfA (jkJa ja3I CjUUj VUa 

■ CjUojlxua ^^3 Aju JlVK^li Q4X-A *l}J!j-a ^ljkjjujl Ul 


Bia Data 4,kjJaH CjUUjjl 


jfA Jais 6^.lj SLl ^alkjjuAj l^kJLtua LJjtu^ail jj ^jj^aJ AjI Aj^j^I S.^jlqII j l^. 4.jkjJ*a\t CjUUjII CjIc. jj'fj jj <c. ja^j jc. SjUc. 
U—UajitJ i(jj jkjilJ 6 dAa3Ij iJalSSlVI, CjU^kiil (JjjUj Cln-s j Aj, jlqMl CjUUjil 4jaJL*-A CljlknlaJ ^UVLjAj ji CjUUJI ^c.1 j 5 6jUI CjI j-j| 
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^JA AiLiuill CLjLo jlx-all IJjuaJ 4-AiuJall CljLLnll dllc»Jl £)LinVI £^.jJj . jjj^alllj (Jj\Vi\lj 6(Jiillj 44£jLauJl j 

^U^VI ^>^.11 (j^j jxa^VI A.L^aQ^ll cijlc. jA^all AjjliAlL 4<L^ll Cnli cjLjUII ja Sjjj^ 6^.1 j ^lc.Jjkj 

4AjjJ jlill Cjbl^junjujVI -Ljjj ‘L-Lanll fiJjj^ aj.laLJ iAjjj^all 4jjLinll CjIaL^jVI” L Lj^J CjUaLjjl Jj^Jj ^nuuU Lia iCjLLjil 
.“^^ijiaJl Cj 3jll CjLLjII (jS^j A^J^- c_ijjJa Aj^jj I^jS ^Lgjj^ Ljj^. ^SjIaII j^LaVI (JJa^JJ A^jj^JI A-^l^aj 


jVl Aijjx>Jl) META Group ^ j ^ > ^ <2001 ^ AiLiUl cjljjjaL^Ll jacj jjj^j 

4c. Jjuo) Jjudll 4 (CjLLj1I ^>^.11 6^Lj 1 ILia oLuVl ^J^L Jx^ix^ l^u^ajSj CjLLuII jaj cjLl^j cAjjxjj (Gartner 

.(Ia j^L^xj CjLLjII ^IjjI ^lxj^ ^jullj (s^jljllj dj^LuoII CjLLjII 


.^aujaii cjLLuII l ji ££ 3Vs” ^j-L ^Il^jjujI jIj^jjujVL jVi ^C'LauoII £>la cjI£jjL1i ^ jjj^iij Gartner ^j 
AjIIc sjjj^ ljIjjIxj (Jjj^ai A^kjjali ljLLjII” ;^Lli£ ^jj^ajl i^ijjju cinw*n Gartner L-ut§ ^201 2 

. “AjLoxII jjjuiajj ^jjjjlII ^illJ jljill £_L^a 4 ,jLc> jjjxjI 4-aJlxjll jj VI-^Ljl L- jUaTj ^jjjII AjIIc jL^C. jjuill 


“3Vs” ^ 

.(jy ^I c> i>jj Lilkj ^Lll cjLLJi cjjLIjjj jjc jAj :^Ul volume— 

4 \^j/? ^ C o . *j 4 \^ ^ /\ J ^ \^ ^ A jjj L ljLLjII 6 i& ^jjj jAj jiili variety — 

Cjljjxjl J*J jc. jLlLjjujVI 6 j ^-^.1 ^juUG AC-JjuJ jC Cljljjjijll JuU <C JuJ C. ^llkj !)Ija 3 tCljLLjll Cljj-la. Jj|jJ Ac.JJUJ (J-ld ;<CJJUdll VelOClty— 

.^■LLI 



Structured & 
Unstructured 


Batch 


Big 

Data 


Streaming 

Data 


Structured 


Zettabytes 


Terabytes 


Volume 


3Vs” 




















ACCESS OR SQL SERVER OR J' <—iLjLJI cc.ljS ^Jaiuii V ^JI j u-s . ;-il l d)Laji*-al! JSJj 

j! LiajJ FACEBOOK Jl jUU AjjjJI dli)La!j»j]! A a,H * a L^j£-aj V CjljLlj]! jC-l jS 3 l ORACLE 

.djjjj^i Jc. ( terabyte uj^) exabyte 


.iKJlUl (jA £ j> CIjLLjII f*>^ ^r.u-oj LaAlo SjJJ^ll CIjIjLiJI 


C1ajI£ jVI A-^LjJa jjjlII CjLLJ l j L_yjill (JjiLoiAll UlliS jjfL (jl LlL^. jA La 3 jlj^aluAj SjjxIa aJLuia j 

i ^j jjulaI Cl)LajLeuJl jl L^ \ Ujjj £§1 jl <JjVn ^l j£J CuLliLjdll ^ll £>jj (»jj 1I Sj^3 ^LaS aJjIs CjI jLuj jui AuiiuJa 

j jjJ jj^ll j£->l Sjl3 jA jjSI di jIS 



)Lb jj^-l^ L-jLjjujI 


;1^1aj I^OjJJj l.gui>^k SjL jj jl^-ijVI ILb ^lc* LjLoLuj ^jII JJ^VI (j^axj CJj^Ja fijJ^-VI AjjVI ^ 


t(^jn>\l (*lc,) Lljl.n>H (Uc- J i^jjoikll (*lc,) <jj>ll ^L^ajVI l£L IfrLLul Il> iuiluJa CjUIjj I^jS CjVL^uJI jJa*j UIIjA • 

.AjjjjIIj 4j> jljiUl lLj jj^ullj SJlituJl AjjL jjill Sl^L^uJlj 


uilik^j ioLLi jija ^ cjLLjII ^Ljja ^ cU jj ^uii (Social Networking) ajoLu>vi cjIIjjLII jj^-L • 

.cjLj^II 

.(^torage spaces) ^luii jjJll uiLi£j ^UaJi • 

. jjlLuLiAiij jjjj^uJij jjjj>uJi ajuLlL (databases)^LLjli lc.ijS ^ cjLLjII ^jjjjja ^i^j ^^ili jjjI jili • 

^LjIj djJjJjVI CjLuijJ JojIjjIIj Ig.jJaxj £ j^->VI £JA >1 (jill (loT) ^LLVI ujjjjjI LIjLuL jj^Ja • 

t AjLA (J^l^L j lIjjjjjVL l)L- mll ^ La lS^ j ^LOLll j J^jI j^JI j lILjuiII j l_jL 1 I jj%s *iLjL> CjjLLu 




.2014 J 2013 LT^l^ L 5 ^ ^LjjS , ^JjLill JJO LlmS ^Ull CjLLjII jui 90 % 





















.JjlLaJlj AiLuJl ^aJl j^Jl djULnll (J^Lk j)A *L<JJ^Jl £ 3 jjl ^VujJJ 




CjUUJI 6La ^CjULiJI jui CjjLIjjj 1 0 cJ^l jl <C.Luj c. ixuaj J£ 4 j^x>jj1I CjI jilUll jui jiajuj jULa 0jjj A380 U-aUjjj SjjLa jl ^J*-^ (Ja 

Ja^3 fi^.lj aJ^.j ^i A£.Luj L QjuVi .jj^ua J^Aj J tl^jl^jl 4 k^aW 4jj3j1I Jjj^alijll J£ jc. SjjLkll ^ CjLujLui^Jlj Cjl£ja-Ll UjIjJ 

,-kiS 6^.lj fijjLk ju<i 


(^JjlLl jjjaiaSJI ^ jj£I UjIIj La) Sjjiu^all LjIjjjjjaSJI u_iVl (^Ac. LjIaSI ^jjjjj j^. Clboli LoLk. 2004 4 j!^I 

((^uLjIjI) ciLaiij bLAi ^Ji dAa (Jjjj ^jjII A-Lii ^ja. j^. ljuLl 2005 <> . Bigtable J' ^jin igiuj/nj (j-<uli Au^ikjlij 

Hadoop ^auud I dlaL Ajjilll ciilj ^.LuojLj 

Hadoop ,MapReduce , GridGain , :J^ ^uii JjLjI jJI cLUiUij uijJvi t> ap*Ji JUa 

. HPCC , Storm , Cassandra 


■I « « 

Mike ^Jits lLUj Doug Cutting ^ 4 ^ <> c> HADOOP > cLlinkLli j^ii 

^c.^1 jjjLujVI ajljL jjjLjII a.jLc. ji Lo£ _4jjL j-^aLkli ajjlIII JjsIL ll<uj ^jj ^LjujI ^5j _ 2005 ^Vc. Caffarella 
l-jjj^ u^jjlll j^u open-source framework j^^l > j .Nutch ^4' l!j^ ^jjA* ^jjjj 


<La.lk ^gJJJJ lg.juj<n J^.J^. Cllxili ^aj tLLa^a ^LlII jLixJjuo^ll Ig.ViQj ^uujLI dLali ? IgJt^ juaLull j CjLLjII ^a-lkjj LjIc. j^uuoJ IflLaJl 


. Hadoop 


\ L-J jL^Jl ^..a.^'Vuu.a J^uudl 

Amazon, Akamai, Apple, AVG, eBay, Electronic Arts, Facebook, Google 
IBM, ImageShack, Linkedln, Microsoft, The New YorkTimes, Twitter, Yahoo 


MapReduce ^4 z* j^ Hadoop ?.j4j .^\ %kill cjLLnli <£j^j <j5jj>LI > Hadoop JM > 

juiij ^i CjIjSjjjuAI ^Jl l^Ludjj ULli ? .1^.1 j J^jJjuj <^jll ^Li^uLl jl J^VI lL^J^ u' C> 4j» ^JaLj n 6j£all) 

Aj 3 ^auuij Cllia. i (S-l^.! J Au<aj^£ LU I 3 j.jlc.lj CjLLiAI £>LA <j*c. ^aJ LjLLj 4jl1 L L1jLLc.L ^ajL jSjJjud (J£J A-LaAll 

AiluJaVLj .Ajjjll ^3 oLj^j^ SLic. 4 jI ^Jc. Lb^jijj ^Lu jl lili ^3 Ig.L £. 1^.1 j 4 Ju<ixll q jji.x^all $.1 j^-VI (J^ ^J^*Al Jl Cjlsjjk^H 
^J£J| a£j^J| JjiajxJ l^a. Jjllc- j3jJ Li* 6 L_jLujaJl J13C. (^Jc. CjLLjII jj jkjj ^aj3J ^JJ^ LjliL ^aUaJ j3jJ Aili 4^1111 

4 Lil l j \e\ 

(^jxj j Scale up 4 jLuu i juajij ji cjLLnli ^..aJviVi ^lj jj^. jli jLkli jiK Hadoop m ci^ 

Ss-li£ jlKI .jj^ ji jJjuj ^JI CjLLjII JiL jjAjL j) _ _ 4-Lj jVjll AjljuJI *i^L jj CjLil jll ojL jj .. j3 jjjuJI Jj3jjj I jj &jij jl 

cjI jiL s^lj <jjU ^ sj*J ^j^ ja j Exadata *j^'j Database appliance J' J) JS'jjl ^ l La j 

^.1 j ji jjjuj Aj j^ CjLLnll djjjj j£J _ _ S 
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■ 500 ^ ^j^ u*-^ jL^ j 


(jjdiij saja^ ci)i jsjjjuj AiiuJaij ^jij Ujii jsjjjuJI Ujjj ^jU ji Jaj jAj Scal6 out lS^ jUaVU Hadoop JJ^ ^ 

.4qVU,a jl JjVI LjUUj-o 

( l_j jLI a ) .. lU J UudLjU L^jU LIjI j3 jjjuill ^ja^J AjjjjUill djLstuudll <jjj cjl Uj£-cJ IaAjo j 

(ciljU^ ).. saU j 6j£li i^jls lli ja jjjJI memories u^'Ui ^uu^ u' u^ j 


^ jj^ajjU! (Jj 3 j* Au^aU LLljJ ^IUlLudl jii3 aU j]| jL^Ul Sj£li j-aUjiU jU A^UjJoII LLUuudll ^LA cJaLxjII j£J 

L^jtuo cJ-alxlll jUj 

^J| AituJaVU l_JjLU lVa*j ^»j3j l_JjLU LLliU ^aUaj L-Ll*J uill j tiljUjud j£J .. ULuUjL^Jl AmjJ jj ^»j3J .. l_JjLU 

j^ljill AmjJ 

* *. \ ju 1 ^ 

.L^UlUa ^gJo LjUUj fiLoli (jl SjAa (JA jjJ£j jjSI LIjU jLtuUl 4-1 a£ LljjU lil L :> 1 WjAJd IJU 9 $.Uj 1I LLUjLtua U.Aj jUualU.1 ^aJjll 

Au<UuJa AjjAs ^3 ^»Ul jVl jl L^JjUjl jjjjj-UII j-a jjjia Lj i3j AkU AjjA j UjUUjII A-1a£ jj£j ^UU JjjAa] AuUUall ^JjUUll ^3 
Us jj (uU jjdUd^yi j ^U^jV! lSU^I jjUI' j LjljLudV' 4 j^jj j LjL£jUI jjjud Ulj^ JUUI Jjjjuj <^5^ (jjU^ jl fijAlllU 

A-UiLuUl (jAaII ^3 (JjLaSl (jjLa ^3 LoUdJ jjjaII *L1jJjuj Lj iUU UjI j^ j jUU 


.ojaJjuua Sjjj^aJ ^jjUl £.Uj! ^UaIIj Ujj£j 1 ! j AiUall U^I^JjujI fiUU-aj jj\Vi j SjUI j 

J 

.<UuJa <iUul laser scan lSU ^jjj lI^ £y* ^-Ujjali ujUUjII j 


<jUj]| A-mll ^jjUU jl ULU UU. (^U jUuudl l ,% A-mUud Ajj 3 SjUj jl 


UlU ^jUoj (jAd L^j .^xUqj j ^Lm' U^ U^ U^^U. UUdJ^I (JA jjjuUl ^3 LjA^. U ^LUuJall LjUUjL AjUUI LjI jill (jAjJa (jA 
^SIja uLU UjlLudUl ^jasUI jj'U^ 'j^AklLudl UdljUl ^i ^ L-JjudUc jUj Ljju L^jl3ja 3 Udl jL ujL Ljjjj L^jV ' jU UUj 
6(j£judll j£Ul ^ll lL^jUI l Og.j Ai jjxUI AjjUdll (jUUUI jc> LjUUII j-a (jjkl ^iljUI aU IjUjj o^j ^LSjUUI 

LUjI ^3 Uij£Ul . jVujd lLAjUI! fiU . jU AjU *UUu ^3 (jjjudJXJ jjill juaUjudVI LAxj AjjjUa^J! AiU£J! IjJjud^. Uutjj 

.(JjJaSl LjIjIj3 

<lUall (jjUaSl ^aJJj^aJ U-ojlI fijjUal! LC-jua jUalljl ^3 (jjjSUiUl 4jjJa3J (jill Lj3j 1I ^3 UdjUUl A-lajLjV! lSjI^ jUoJ U£ 

. JUUAJ jlU juaJuuaU JU 


Lc*lj3 ^jlaludj V ljUUII j-a <UJa 4 -ia£ ^ ^^iulll JUajII tiU i.ilLajj AjjaU ljUUII j-a SjlilLudV! j lJuUj j 6jUU 





















.I^jl^ Aj^UlII CjULnll 

^L cMi J j-^u*ji js the exhibition director Rem Koolhaas, Hon. FAIA 

.IfrlaJUna liilc. ^l CjULnll I^A j ” dsULnll ^lc- Aajju ^^lll U^jljj^jll 


COBie (Con^truction-Operations Building Information <^UL> <_J*^u UiUajjj JUj <uua LJU^j 

LjU=J (Exchange 

_?.lJaVI J^j JjIU Jj^^ * jL^i. CS^ <^Ua 1 I J^ ' J*‘ UJ^ U Laljjl (_yiJJj]l Jls LaS <__£ jgiLuj<a]l j-aj 

AjjjjU j^SjjjjVI jJa. Jl ja LEED ^IUujJI <tljj]l a jl-g U JLa UjUI g U f.l L.r_ V rijLall UjLa_jL«-aJI ^LUj dlLaJajjj LUajl UJLiA 

,0.1jUaiJI 


Building Information Model Extended Markup Lan- (JIa ^nll A.^a's., UaJI dULjl £jj J-aLUil dblULal UJU& 

(guage (BIMXML 


Ujl-la-all j ^SjjjJI j ^ jj;AiJI UjUjjJxjj Jjj tjj d 
.Aj ^Uall UjUUJI jC-ljS Jaj■ U V ja. ^l J x jaj, „ iJjJ ClULnJl jl <_jj*j Lajjc. j IjJaUa-a Vj Ajja-Uall UjUUJI ^JLajUuJ V ! jJjaj 

.L^-al ikluil #.Uuj j3 j Ajj_ajUcJI oUm dL£LgjiU ^aJi JlS Ajj^UaJl CjUUjJI j^I jjJuU 


£i.l j-all 


/httDs://biadatauniversitv.com 

Intel, Big Data 101: How big Data makes Big Impact 
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“ojjj£ ajjUI o 4 j^_a ajs jj 4i>« 33 ‘j * 1 - 4 BIM Coordinator uj^ ^ J*c- 33 ” 

AiJijll tslls cjiJkLaa 430 * 1 * >** IjjsSj v BIM Coordinator <- 4 & j' (jjli 4 , 3 * 1 * ja Coordinator ^lka^a ^iw jis lii 

Saa** AiJajll f l«* ji La£ ^“AEC” ( ; ^l^faJIJ 4AjjLaxJI 4AjjLijV') L—A.ju^aju^aVtSl L qVl'Vja ^ Sjj-a* Sjlk 

t> igii ^j 4 .Ua (Clash Detection) 4^-j uluajl*Ji JiUlsi > (BIM Coordinator) ^ 3 -^ V jiuJa 4 A_«oii*j 

'Aaitgaa (ja <* ja. L»oa l^j| LM A*lgoa 

: (Coordinator) 

tlSjj\^jx> 4 £.llj££) 4 i^i^-v j cjijiiaiLQ ^aL<jjjA ^aaIaII ^LojaI ji£> liii 4 *^jjjuLa 13 j)i jj-<Ji AiLaj jA Ooordinstor -51 

jjixjlij ^jjjuIaII a^lji a_^»Lu^j]| ^ji^jj ciiiaj j<;juj Jl^vi ^L<j j-G ( j ,< jv , iii Ooordinstor -51 (aLLiAii ^(jjLax-a 

jjjj l_sjjuj j _ J-<«JI (»L<jJ a il£jj cjSj jIjjc-VI 1,^1 t^iall ljj^JI ^JJj j-a L^ll<JI CjLgj1x-<JI ^‘nj j*3I j ^^>\iL<a <jl3L<JI) (Jj^aJI 

. JUull ILa ^l 

:Coordinators & Modelers j*?-ui*l' £» 1- 

BIM Coor- -ii JjV' ^-< ^ - 4 ia .“(jjjjAii JjV' AJaJJ' Coordination -" <ui«c.” sjLJi <illj j'jfL j<» 34 3 • 

JjS Coordination Ji cjIclLll^i <il3Ll 4 Jj^j*ii J^b Aj^v^ji cjL^j^kjli l iliL^ jjj J^iSjIIj jjjumli ^ dinator 
js j**»L& cjJjI aA ji (Levels) ^U 3 -* 4 -u J^l'j ‘(General Arrangement) 3-4j4' > lU* 1 ' 5j'i 

CjluJajlxjlLj AuL-saL^Jl J^LuLaII ^ij 4^Jjl J^Lj ^A-vLLaSI Cjlc-ljill J^ob A^IivaII JLoC-V) £jjjj) ^LLoII ^ljill ^3 (juau^aai 

CjUiajlxjll (J jtsu Jlic. Lulli ^Jll Sjjguollj a3j| j3l JljiaVl (Jjtijj 4L_ij3l£j3lj CjSj13 jjj£ jiSjJ <^ij Ja. jc- Cllajllj 

JaxII jjv.WL&si jjjil cjLqj1*_j£ cjIoUu^vi ^Lij jLu^aji ^is ^Ooordination J-^ jj*^ ^22 ^ii3i 4 qV^^si jl^vi j^ 

n*j 



J-<«JI jLau-o ^9 3jJLaJl jALg jc. ” CjLqjIx-g jjSjJj tl^ilAijjuil ^9 £9 jj *ba.IvJjuudl 0 -gIjj 3I ^ic. jjv Wlxil LJJj-ji 
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^jjjula!! Ajjlia-<JI J-ax 3I UiLkj ^gluAill jJjiaJj JJ3jJ 
^jjjauJl ^aJuuuaJ ^ ^IlSI CjI jJJxjll AjuULq <Jja t^LoC. IjjaJjuU ^ja* jj'y'uLa!! ^^jll CjLq jl*uJl CluWlj JJ3 jJ 

.(^jjjiuJi Aui^iiuuil (Materials) jjj*^ ji iijA^i ijiVi ji t(jjiu«uJi Jiuic.1 c**nw*i Jj-g) ciiUuajbuaVili 4il£ 

.A.^'LaII ^gieliSJ ^il jjV ^ic. j ^jjUuJI <C. jjUajA^I A-iL<iJ)3l (Jjl i^ll (- t jj^.JLoL<il ^ic. <&1 j^uJI ^Lguil ^jjli 

^j!l (J£Lu1a!I ^jjj ^-LoC. j-a Ajjlia^ll C-jjuull jjjai (Jj-aj ^Jjli^ (Jj-oj ^Vlul ^j jj'N.Wbalt JaC. jc. jjjlilll £9 j 

. J^Uloll tilJj JaJ AjL^IjjSIj L^jj^.ljJ 

. j-oljVI juaxJJ ^jSjaa ^aic. jl ^OjAjil ^ic. JjjxlJl ^ic. ^ijiS ^ic. JIa jj^.juiuJl 4-VjJ ^j!I A.'s.WJl JSLuLq J^. 


:Coordinator & The Model ^j^l' £* 2- 

Central ^ij-^Ji j.w*^) ^uii Jac. cjVj^jjjjj c t u»\ aJ 4jUu*kvi ^cjuuli Jac.j ^iLuii 5jjUjc.vt ajLl^sJi • 

(aJ^uJi Jajijjii j^ juaLkJii j cModel 

jjaju uill jj-uil ^js jjc. <j3 ^JLuJI ciajil ; J£LuL<JI cJLJ aJU) ^ jj-uil aJL^. jc. jjjlil ^jj ^ jUuiU Aiixloil JSUiuJI J^. • 

(Revit Links ^Ji ^iUuii JojIjj 

A i-Qjuuil aLU^ ji* jjA^i j BIM Standard ^ £ j iait aLUI j (jSjjaJl • 

.“Naming Convention” 

.(LOD)4' • 

A Jjlkjt A at~iA Jt dlUUJt “TemplateS” Jt JJ jaJj Jjfrlj jgy' > jajJI JJ-la oJC-Uiix • 

,k_i ^jjjjJIj _U . "tt JjjUU]] jiJ _q (J£ju jjij£2 ' . JJJjj j A -* ikjjjiUt jtjjUI Ajj£jO JLaJ^tj -Ua J_ju jja j£U]l • 

families -t' Ji*) Model & Nun-Model «jj4' J Visual *JjJ' £. I JJUJ CiUjLui ^gil Ailliuil CiUUil Jjjau • 

.(ejjc-j schedules j^J' Jjt^ j 


.^jjjuil g -2 


uult 5ii£j jLacVt JjsI£j ^jajUj Laj i$la.j Clash Detection cjiuajLu]! iUL£&i 


(jj^j (JjC. i stjkt IJjui a£ jllall djLaj]a_a]lj dlUUjl] A jajj]U ^-jjUui]I ^_2 A*jILa]t oJ jjUI jjjLlji jjJaj C> Ji^l' 

^jj ^Ijj ji (BIM Collaboration Partners) 


:Coordinator & Technical Office Jal' 3- 

J<U]t jc AiljU_a j»l^-aj l -jjU]jj-ujaj j£] t>a]' 1 . .' >j9 ja o ja. CoOrdinatOT 3' ^Ai LaJ ^jj]I JjiC (Jjj2 t«.Aj (JA (jaL 

.lt*]' S jj£uii ^i^uJ j juijii 

uiiliL.L jjlili t(£c3l J-<^' C5^ jJ^ii* 4 jj^j-ftU 4 j)J-axuua-<i) j-o Aitiiuiil (Ju«Jl jji ^Lj C5“^' L .U^aII jjj CjUUj 3I (JjUj (jjla jl 
(jijajj jl£ iA jgjj ^sJ-<uuaj3U 4 ji1jjLa 3I JjjLualilill ^JjJajJJ jUYl ^jjju!a 3L J-<«JI <LliJ CjUUj 3I (JjUl bLL<x3 tAjuLlLoll J-<«JI Jj^I^-c 

^ jjjiuii ji jj^. aa1a3I (Jac. (jJaxj v Ljjauj jjiiili i^jjLiij ^^iiii c___Li^uaJi ^ <LVja1I cjU* ji*uii <j*iij j-<s Coordinator (j^L&ii 

(^Ujjlj ijuajc.j t(Jjia£) lAjLulj a^fLuJl jjj AHU 4-jj£Lo! AjjIjjUI (JLo^VI (jJjJuL ^iall UJJ^uJl ^aJ^J (JL1 a!I (JjJjuj 

il^luLuuaJ I^IUji.J I^jjSjj! jj^aUc. j-<s Igij^. La £a ujjuU-q Ajj^UiII jU i£Luj Auijl*ui!l cjlljj ^J^J COOrdinatOr (JjuOaII j£JJ 

?4iUjt-a3l jl (Jj*uull3l jl U±£Jjl! AJjIS jjc. j^lj Ajj1Ua 3I jLa^VI (jiaj 4 -U^La AuuS Ux3 

As c^*^' jjiiii! ^l^ji £uiaj!i jiL ^^iiii lujLUIj Coordinator J' j^ cijLjUutii (JjUj ^jjjulUI Jac ji.1 ji ^ UqI 

As -3' ^ii Ljj^. Ja\£j ^jiaj (_^i ^^iiii ujiifLoiij Coordinator Ji uj^J' J^Ui jjlaiijj jij^Vi JjUii! Uaj ^Built 

jjji ^juuaj ij^jj ^Lgser Scanner Jt ^ijVLuU Ajjjiiiii Ja*JI (Jji ^J^- ujjUc.1 u^c. AiiikA cli jjU ^jUI (Jjj^ jjxiuj Built 
a aiiL aH ^iUcjixut duiVii <i^jJi o j^j A-uuaUUi cjULuii ^ja^. ^ u i-Ajjuui ^iiii < u£. J3 cjUUJ' ji-w ?a Coordinator 3'j ^i 

^jjjuLUU Au-salVil 


: Coordinator & Site teamwork t- 4- 

jt (Jjjaxj (jjAj jUajJt (^Laj]) jjAaJt ‘ . '■ ^2ja]t_j AjaVitt ^2 ^A2 j]I jtjat.nt jA att jaJt jj2 kl .Vl ja >nt,>nVt ‘ «A. tt 




















(jjuojuJl JaLujj jii £§^<JI (jaC- jjjSj ^JjSl L_LA^uJl jjJJ L_fl^jxuJlj ^gXJjJoSt JaLujjSl L_fl^LLjj ((jfl^ ^ijSl H^qSI <- Q j& IjA^) jJ^il 

. ^*uQ ^gjiSi c_u£a3i (Jjjs JaLij jc. c. \\'\\a ^SjaSI <j*c. (Jjjs ^ CoorcHnstor 
Coordinator -Si jjj Si& ^jLj cjLcjix-a Jjij^j .\jviSS <LSi AjjL^j djL^. jS ^jl ^isi ^llvi Jai. ^jjJl<J3 cJIaj ^jjSI jjji 

jSjjjuui ^jL LguudLuJ ^Jc. ^dSl juuajJl Jjl-la. J ^JjSl (JJjS JaC. 0 jLnJ ^A-IaJ (jjSl J^3 .^5j-<Jl jJJj ^JjSl (JaC. (JJjS (jjj (JSulusjVI -SajSuJa 
^djSjj S^JjujI jaS 4jjj§ Jl ^SjaSI (j-o A.flS^^Sl AjjaSl J^SulaSl ^xSjj ^jSj (j-o j& cilSi£ . .JflViSl £.jJ j jSAjSI (j-o AjSliauaSl djSuiS-aJl (- t i^jujj ^x5j-<Jl 

.^g-kSI L_u£ua3lj ^ajjll (Jjj3 <jj3 djSuGjix-aSI dnwjS £§j-<JI (j-a As Built Jl djiS-^.j3 ^S*Lj (jjll j&j ,t$J JjL^SI Jdaal 


: Coordinator & Procurement teamwork cjSjjILJI ^ 5- 

CjluolaJl dSSj jSI jJ ^ajc. Alc. j iJuijjiS jSl JjdaJl L-LujIjj JSjuU .JflVSSl ^i 4uajiJjuuJl Aillk-aSl djiuJjaJl jSI jJ ASaJJ £§juJl ^i .JflVSSl <j 3I jj 
(jjjSa jc. ^jjjuuJI Aili ^iijjl ^SS.Vs t jj^.Ij AudjC. L_Auual^.l aSix-G IJAj t^-i-ajSl (Jj-laJl ^i jj^Ij c^i.Wjj (JaxSI c__fl3jjj t^-Jl <LalaJl -ijc. 
liA j jjjuuJS ^g-La jSl JjdaJS <jjuAdaj AxJalLo djSijl ^i CiSuiS-iJl dsjjJ L lau dlSJ L iLaiS j t^iljl ^^Ic. Jju^xaJl jjdJ jjiaS^. ^jljj 

. jji-LuJl A^ja. £ua c . U J Vu J£juL djiuai-LSl L_fljuuaj -IjjjjSI ^jj (jl ( t 1 *nj Jj SJaS£ jjojS Sais 


Revit,) j^jj (jjqjsiiSlj ciijjSI 0^Sijj JfLa ^allLuJI ^ojSI 0 -gIjj S g a, V<i j ^jiSI ^ija^SI juuaj^JI dji_ijijL<J j-a ^jjJL<JI juLiSxJI JS -lij. 


.<al^Sl 0 ^ 1 jJl c> u jjoj (Navisworks 

^ajflJ jl jxJj tS^jSuujjS-1 jA ^ajSJ ^aJ S^jSjLualjua jl jjj-<Jl jui Lljjua tLjiiuualJ-<J3 AijSJa-<Jl jjSjx>SiSl ^Jc. COOrdinatOr -St jl -j*J 

^IjaSS jjua^ cJ-<ixj Coordinator -Si t 4 ix^i j^j LjiuJajSxjSi j-o jj^juJi jSl j-G j^sisi tjjjjuJi s^jiL-aij^ ^Jc. jJjjaMSj 

LjSjlSa jj^adS LjSjj1uL<JI jjAaj ^jjSI jJj-<a jjj jjixjSl 6 j-laJ (jJSl (J^juJSj Iuujj^jLgj J-Uja ^jIjLSI dllj ^JjuqJ ^J tjuauualj (j£ (. U<i"\ AjaliauJl 
jljuJl L-^Ajg AjIaC.j jjS-auJlj jjjjj-<Jl jjj j-J-xjSl ^3 Auuj^Sjujj jjuJjuj dQ\i ^jia. ti-gjic. jiLJl AjIq jSl jjl-laJl L-Ujo^ jJjjlSlj s-IjjuJI 


4jallLuJl 4 L>d*lL/1 dSSi£j ^IjjuJI Jj|j^.j j-<iljl L jSjIaxJ ^aJ^J ^JjSl 0 j| JJ <SjuJ ^i jVI fijSjLi 0UiljJ -l^.jJ Aj| J^iSSj JJ-1^.J .^jl-luuJl 

.Nomitech j VICO 0 *sjJi diij aIli jjaj jA-JS-aSI 4 - iod jVij jj iv ^ il 

Coordinator-i> 

jl jua jSllSl <>J>Jj (V (»1 ^qjSajSl djS JSa*lx> ^ L-U J Vu cJa j 4jlji-gua Jui jSallSl <>J>j Jjx>jql<Jl jxu>a jx> 4qj)aj3l ajgJ ^jiLJl jSjjLI jjc. 

.4jjuA-1aSI dj| jigx>SI u^Sj^ jd jl P jjLL<JI A-a.SjL<Jl 0 ualjJI j-lajjul diljS^uij 4jj jaSl j AuaSxJl 4 j jS^ua 

;A-pjaSI ljIjS^uJI 
,4jjSj§ dil jS^u> 4jjS j 

.(j-xxxJl (JJjS L-flljlal (j£ £ui (JjLualjlSl (^Jc. SjjLSl 

.4j§ ^yJI j JjjjaJl 6 jljj (^Jc' SjjiSl 

.L_jjjxaj 0udalj (JSuuJ GjSflsl (jSumajJj 0jd (^Jc. SjjjSl 

.(^cSl ... Ajjjlajyt (JjjjxSI) -li^. (J^joJ lUxSI (jJj3 AxJ fijS-^-l 
.^qjj^^SI J^LduJI A^-^.ljui jjc. dSSjjjVI ljSjjSI 
. (^tSI... jjjLuaSl (dj^S-a.j3lj jiuJl ca^ljjSl) (JlLa 3jj| jSl AjSSJa S^j 3 0 jaj Sui ^jIjA L_±aAuua jj^J jl (JdaSJ 

;AuaSxJl L 

(AjjSjj^£j Aj£jjS£juij AjjSuujIj AjjSuxui) AillkuJl Ajjujjj^Jl diVL^uJl ^ fijJ^. 1 


-Y 

-r 

-i 

-0 

-1 

-V 


j| 


t<jj£jui ^IjjI 


il jjL Aj jS 

j|jUa-a) A^jJJSj <jmaS-L3l ^xjjSuuL<JI (J^ jS A^jSuuLg Ijajiuui ^jSuuLq (jaxSSj 6JfL 4j-J 

.(^SI.. .^xjSuusaua 

.(Trouble Shooter) <al^l jjj^<Jl J^SuuLq <aJixui 
.S^Jjjxjj LjijdJIJ ^gli-JiSI ^Suujjl AjSSx. diljS^ui 

^AilliuJl ^ulAjmajit dlljSuui^ ^gJc. Jjjbsi jjjJ dlLdajixjSl (J^. ^ kAc. 6JfL 


.4j j-aS-iJl lUxSI (jjjL AuuaS-LSl JSuiC.VI 0jjjJj <Sjj^.j 6jljj 

.A.flSjL^Sl 4jjLjqjjg.il ^a-lajSl L- Ujq^ 4jJj§ jiuiC.1 ^a-lijj 4x-^.l ja 
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-Y 

-r 

-i 

-0 

-1 

-V 





























C.j CllliAJj C1 jI£jLj j ^Ljjj <—ilj^l t JJJ djai jjujJ <C.Jfia-Q L—llviba i£^lj^J jju^a-a) ^ajjll A.\\ < \a gjUI -A 

p (J-<«JI (jjji jjljtg-* ^ijj s-yj-Ll 0*^1 
^qS^xil ^jjSI CjVj£jj j jj £-<* J-qIxj 31 j AjjujLLq £j±k • 

.(Third Parties) csj^Vl lWI ^t^ (BIM Collaboration) ajS. jUall Jl^Vu ^ *jj^ -n 

j jjjjx^Sl ^cjqI jj ^UVLjjI CIjI jl^Q 

^ic. ji ii^L^xjjuoj c_ii jjuj ^i -A^jjiJi ji ^jjjuLoli <^i SjijiLoSi- 0-ai jjSI jSjj Aii j^ ji£U1I l_l^j Coordinator -ii jUili ic. 

.l^jliijj I ^ jSo l_jjj^j1S (Jaj-g jjfL (jl cJiVI 

(Jjoc. cIjIaj^^ <jLa) a£jU1oSI 0-oIjj tjlSi£ t^jjjUI jl <£jjul3l ^i SjijliH a^aajSI 0-oIjj ^UVuJ ^ic. Ajj^i j-G ^£1131 l_i^jj 
^.jj t(Jj^aljjll Sj^.1 jl 0 -Jjj iClAjtjjSI ^c.ljS 0 -Jjj 4<jjjjj£lVI (Jjl^ail 0 -qIjj tlj!AiJI jl ^ij-aLiSI ^Lijj 0 -qIjjj ^(^jjSI 

<jj±kj 6ijiud-a 40 -JjjSI ^i.wUui ^i <jjjl j ajjuja^ji cjVL^AI <^i Coordinator -Ji Sjj^ jjj jjti ji Jj^aii 

.AjSj £ j JjlalS i ^.l -s V Vjj jl L t l^j Au^ajiLa jjjk t0-ol jJj Sjfkj jJjJJaS jjfL. !Aj AjjujIA jjjjLa tUo^jS 

^aJjll (jJj3 g-l i> jaC.) (^U jtj^l AflJjU *La.A£3l (jjVlLaSl Jjjl fiUA jl ^JJJ 

“jjjl ^3^ IJLjS (JllxJ jj^l ls~ 1 c AjUajll (j£juj ^g-lc. JjJaJl Ja jiL 'Jj)lubaj ^J*-** 



Balanco 
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jlUaVI filjj .liSjJ ^UaJjual CjLajix-a 4 >Au jUua ^xj (xJaUiSl ^JI AiLjaVL VjjLVI VjjjSl (JjJjuu* lJljIU. 1 ^ic. ^JjJtiMl ^Uakj LSlKlUVt 
L* n^k j^.lj (Jj 3 jj 4jLudli£ (BIM) cJL<«jjujI Ajjl^l £. I jj^-S! c. ^ wV V . s.Lj 3I CjUjlxj 4 > Wi (Jjja A Kjfr Ajsj£J &Ljl 4>jjJJI 
(JljjuJl jl VI 4V-9jud3fl3l jlxjl j-<i JJJ^ jj3 AjiaxllJ (jualuaJl ILa ^l>i jA ^>jV! ^lflJC-VI J ^jjjaj-Ul IjgJ A-I3 j1a3I (JLoC-VI AilSj ^jL 

£jjjj Aj3 ^jj jjji jj>j Jj 4>UJl jjjjj <iakj3l jjc. ?Cj3j3I CjIL ^i ^jjjuLg j-Q jKI jUkjj j-jxluud3l IU jlUoL Ja jA jjJa-all 
jjx3l Luj L qVIVi JU3I Ajujiu jjji3l IU AjI^jA jl j jjjiil ^lj-o j-a (xSjj j^ CjL>ljj CjU^.iLua ^uJajJ Husai-a Sjjj^xj jlj^VI 
Jajia^ (XjJaj AiLjaVL (BIM) (.3^^ 4jK> JxjuJ 4 m x> (xSlj-a ^jjii ^UlLLl . (BIM) clxjl V_l^L (j a Ljjlia-Ul (j-<«Jl "U.jJ j 

.‘‘Ujjia-Ll CjULUVI V-jjj-<& ajjj^aJ <J-ax3l ^jmVil Vjgj'Njj 


m .iS& J 4 (1 ) ^aij (JSjj 4 AJjoJJJ CjLjJjuo-Q AjVL ^lc* jjJjuojlaSl ^JjudVl jjLj 


(jjjjud-a (^i£j Lu I^jIc juUL j qKj ^l cjL^ai-UL <jjSj 3I vijx-LL jLLu j Uuujj-LI v.jKj>> ^Lj ajjuoLujVI AjjlSI l£Ljj c-xLLI 

jUcl jc« L3jjjudoi <C.j-«x>a 3I jjfL jlK Ac. j-a>aH jUaj j-gjJa Sj.W-a <Jj3jjjudoi jjfL J . j^j-a S-jjiLUt (^lUjlx-oSl CjLu3I 

.lKjuJI j <jfLjKj-all j A-jLjjLl jualjlJU <liJl3l l^Jjju^alij j VjjLujyi clj-LL Vu^alikil CjLLj3I 




Lislj Lcj^c- Ijw £jjK A-jL <ijx-u jLLu j Ajj-M cLuxj jjAjjalLI jj^AAjH j SjLVI jjj (Jjkuaj3l <iU (JiLuj ;<c.j-o^-LI jjli 
<3 ^JJJ Lu> J jl.Vt ^J-qU-LI (JUc-L CjUjlx-Ll j-G jjx-a *w ^gJl IsluJaVL jj>>l-glL AjjU<i <Ic. j-a'v-a 4 jU j-<xxj ^l!! CjL-salLL 
^j3I CjIcLlUVI jjc. jlji3l .vj*Ll UuJalj fijjuua (Jij j Au^aUJl Ajc. j^^k^ jJjuj jjjia jj-Wjj (JjlVI £J-aUuJ! CjULlUj LulxJJjuil 

ViLjaVL VjjaI c** w*l <xalj3l 4s± jxi'Nxill lKLLu AuuaUJl 4jia3l Cj|jlji3l LLljl <jL3j jjudJ jjjuj c : * n«\ .^j-ol ^k jll &lL <. <il> x> jjj ^JJ 


-Y 


jjS jj LgjSI jjj^aj3l <3 j^uuj jijj Lu ^pUjSx-LI ^LjSI ajLc <lklc3l ^Lu^VI ajajuj vijjia jj.wK jutil lajjVi jL juo jj.wj ^jl 

.vJjjjujLI <c.jj^kjll jja jj l^Liil ISj^uuj Jl laLjaVL (XjjI^jII ajL 

v>ju jj VjjilSI Vj^L3I 4 Ijlqll VjSjxj jiajxj c. : *n^k 4 j-J^‘Lll ^Lju3l ^Liil Aj1ax3 ^Uj3x^ 3I L_L^aj3l jju j ju3! jjj-<& 

illjl j (Xj^U^JI l qV*Wj jj juLI Jajjl. (X-a> jc. Vjjjudj jjfL jj-i^. 4 (UjLLLI ijLI jL>a 1 xjujIj 3I lijx-LL c-tiJt cjUjix-Q 

.(jxxlS Lixil ^JUa-UI Lu (XJjl^kjll fijA jj SLVLjdjll CjUjixjSl ^Jc. V-lLlLI CjljljiSl 


-r 
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CjLajlxoa 4-^.Axij jjjil ^ x>j)ViMl 


ji Jjjj Ai “Lal*JI ^LodVI (j-a ^JI ij-aj]i jjA«) Sj>sJ 4jt3lj]l j *ljj]l CllLajLt-a “L^Aajj A^Ltla]! oA^.j]i ->j> nl'l jlL-a^Llj 

: obJ jjJA U£ J 4 (2) ^>3j 4 <jauudj-a3! ! g g 'n! jJ ^jl! ^pLaJl ( t Ua^ (Jij 

I ^pL^jl pjuai — ] Vjl 

^j A ^^31 ^j-ajJaliA^l j £.Lj 3! CljLijix-G 4 ^.Aaj -iLul j-a L-l3lj3l Cxj 3! jjjlaj jc. ^JjuUJj a jjouaJ Vjjjuuo ^uoil! La jjfu J 

|(jjklj3 jjj ^uoill !i& ^3 <JjuoJJj SjjxanJ J-ax3! ! jpjj J .cLuVl 


<JjLj$£l! j <JjLLV!j AjjLwuL! ^-aJjjl! (j-c J-aliL-H ^jl^jl! ^CjAjl! ^lj^.) jc. aJjjjuug jjfL J jAjjuaLuaVl ^pLaajl! 4j*uua 

;aj 3L3! ^M! Uc IuLq jjfL J .*Lp-Aun3l j Aj£j jl^jlj 


-1 


.(JjIaxaI! ^CjaII! ^Lj) jjajiJ jjsua ^jxu^*! ^3 <jjLjuL! Cj!-la.j3! £JAaCi jc. aJjjjuoa jjfu J ! AjjLjuL! Lc.ja^a 31 (g 

ciljjll j Cjlm.lL l.jJajj cJjj*j j) jjjuoaJ! j 6 Aac.V! cLu!) ^LLV! ^jauoajl! jc. aJjjjuo^ jjfu j jAjjLajYl Ac. ja^vaI! (b 

JjjaiaJl£) AjjLajVl CjIc^.jJ! jLkcl j (Ljjc. J A-jLuajaJ! CjliaikJ! ^!jj| j gjljaull CjLuaLi j (Beams) (Cj!ja£1! j 

.^LLV! ^aJAouajll ^caj Lu (JjLjuJ! ^CjaII! ^ic. (Iajjc.j 6Cac.V1 j 

AjjLj^L3! l_jj£!jj3! j CjjjjI! CjIc. jja£) A.ja.wI! CjIjw jll ^uuaCj^JI ^Jau^ajl! jc. <3jjjoiA jj^J j >Lj3! CjLqC^ <c. ja>a (c 
, 4-£jjl£jA3l j LjjLj^JL! j A-pouall ^JALoajl! vWj Lu (JjLjuL! £ CjaII! ^gJc. LgJLkc! j (A-pumal! j 

^Jaalp-L! ^^ic. jAJjuoj j .(JaalLjxJl ^CjAjll ^lj^J A.jLc. ^3 <L.!c3! Cj!-Wj 3! ^Lj) jc. <3jjjoui jjfu J |*jCc.LuaaJ! ^JaaLoajl! Ajxuua _Y 

;aj3L3! 

^guCajflj Lip. 4 jaj31 £.Lj ajLc. A-Lklc3! ^jjtLjVl jjc. j JjjLojV! c!ja3! ^Lj) jc. AjjjjaiA jjii j ;c!ja3! <c.j^^^ (g 
Ailil! CjLajlxaa j AjISjuoI! j AjjL jjil! CjLjJxaI! jauCajj C3 ^jl! J t c! ja3! jA SjLa J£ (> Ual£]l dlLajkJI JLkjl l^iat 
.^guCa! jj 3V! (^ljll (^J) (j^iywH ^xSljll Jjjaj aJj-CLL! j LqIxI! Ajajuol&l! ^aCnJ Lu ^Ojau!! IgjlJajj CjLojixoi (j! j 





















c_j! jjVI j jlj^J! AjjLox-cJ! AjjllJ! Cj)jL 2 kjll ^Ljl jc. <3 jjjola jjfu J ;AjjLxxU! Cj!^ jll 

.Ujjc. j t— fljijuilj ^Li LLll j 

AilxJjUl ^jLuull (JjjL-ialij j S-IaC-V! j jjjuo^JU AjjLujV) lj!.1^.j 3! ^■Lil jc. aJjjjuuq jj^J J |AjjLuojV1 lLi!.1^.j3! Ax. ^ 

.^UjVI ^aJ-oj^ajll A jilalj LaJ l^J 

AjjLojlxuJl IgJ u^alij j AjjLjgilSl j Aj^jjISjxJI j A.j^x^all ljI.1^.j 3I ^LJl jc. aJjjjuo-g jj^j j ;Aj-q^J1 Cj1^.j 31 Ax. j-oa-a (d 

Ajj^uu^]! j A j£>, jjlV j AjjLj^SJI ^uaL^aj]! Ajliajj LaJ 

Ip JJjuIa]) SjLl ^JUdS -) LjL 

a 'y w*! ^Lul j-c (>L31 jix-Jl j ^jLuJI .ixjSI j jjo-qL^JI A* Jl j £jljll JlxJl jjJaj jc- AjjuUJj SjjuuaJ Vjjjuo-g ^auuoill 1U jjfL J 

jjj ^uuaill 1U ^3 AjjuaJJj ajjuuaJ <J-ax31 1 jain J . (<. jl jj 3L) jiaLuall 6jLJ j Auuojuaj-Jl ajLj j A qKMl j Cll3j3l j-ajJaj-Jl j £.Lj 3I CjLajlx-a 

;aj3L31 luxJJI 

Ajjuoj£uJ1 A <qJJ l ajLl \ g 3x>c L_flLjaJ ^aJ AiiSJl LjLuaa. j ^jjjuo-JI aJjH^j (J-<«J1 AjIaj ^3 Ajxuuo31 cLa ^ \x j j ;Ajai£j3l j Cjaj3l Ajxuua - ^ 
Jlu .Aqj^jil j aJjA^JI ^3 CjliljjaJVl Liljui ^Jl AiLJaVL j-aj3l ^Ll JJUJ j-C J Aql^jll *LI jjujj-a A-ilj-u Ajixjuo31 Iaii c**n"\ 

.£■jjjiuJl ^Jc. jja-aL^Jl j £j| jll j)J.lxj3l jjjiaj Ajxjuo31 

cJijxj Li jl L<i!)Lua3l 4-i^L j-a \ gj3c Ai^LuxLl j ^Luajll AuualjAl ^jjju1a31 Aj)Ai Ajxuuoll aU ^ \x j j ;Lg^Luo31 j Lil J-Ll Ajxuua -Y 

JiLj c. 1 *n^k .^jjju!a 13 A_n-<iVl Lil ja 31 ^Jl AiluJaVL L<i!)Lua3l JsjI Jjja jjlV AjuLL ^gJl 1 g 3x>C Jiiil ^J (PtD) pU^Ml ^Lnl AjLjIL 

.^jjjuuJI ^lc. (>Ij3I .IxjSI j £jLua3l .IxjII jjjJaj L- 1X.JUQ (J-lV AjLXuuail gU 

CjLLc. j l^jujjJ j jHljill Aijx-c j-a AjjjuoiS! -jjlj-xxJl SjLV AnjL3! CjL3jjjua-LL AjLxjuai! aU ^ "ixj j ;Ajjjuu 31 Jj!j-a3! Ajxuua -V 

.^jjjulD ^^lc. ^xjLuail .Ixjl ^jjjiaj ^^3 a£jLLLI L_lxuua3! (j-lV Ajxuuail Axj 0*1)^ .(jjjjjllj AijuajV! 

La ^lc. (jJ'^^ajil j LualiJl jjslj-a AiLj^a A-nlSuil j-c -iSljlL A x^ajll <Uj^ ^3 Ajxuuall gU Aj]jjjua-<i jjfu j ;AiLn-a3l Ajxuua -£ 

Hxull ^jjjiaj ^3 a£jLLLI l-jxjuoII (^^1 JiLj L*.^jjjiuxll j-a SL qj<nV1 Sjjs aJjL Ail j»^' 1 1 g Lx j AjxjuoII jannj j ^jjJaj-LI 

.^jjjuIaI! ^ic. ^Luoll 


;A^l-lLuaVl puui -; tjjL 

Lcl-iLuaVI A kt \ X\(b j-ajJaj-all j s-LjII CjLijix-<i A 'y Wi -iLul j-a (jja^Luall -IxjII (jjjiaj jc- AjjuoJJj SjjuuaJ Vjjjuo-c ^uuokll ILa jjfL J 

;Aj3L3I l_jxjuo3! j)JJ ^auuoill ILa ^ A-LuoJJj ajjjL^aJ (J-ix!l I jaiL J .AjjjSIj 

ILa £u* (JaIxjII Ajj^ J jlfLaVI j-lS <il!>l^jjuaVI (JjIsj J ^iLLall JjUl j £jjjJ 4uualj-lJ Ajxjuail fijlA ^gixJ j ;AiL3a3l jjUj Ajxjuo 

.An^ixu^ajll aj^LSI j-a ^jjJaj-Ll 

.4 q\*^ CjLUall 4 ^ ■%. j-c Aj-iL-ajal j!£l jjfL A mjll-lJ ^LVujoI AnjliLaJ AuualjAj AjxjuoII gU ^*ixj j ;^.ljjJaV3l jjlAjll Ajxjuo -Y 

;Aijla-LI ^uuaS -; Lulj 

. jJaLVall 6jLI (j-cjJaliLl j ^LjII CjLijix-<i A . jj Jltxjl j-c j^LSI .IxjII (jjjlaj jc- Ajjuojjj ajjj^aJ Vjjjuo-a ^auuoill ILa (jj£L j 

;j)JJJXJuJ (jjj jauuoill ILa AJjuoJJJ 6Jjj^aJ (jjxll I jVL j 

^!>lc. ^i A-a.jjiaUl JjI-1j3I jjj (jjillj AjILLI JJC. j AjILLI a^liluaVI CllLitSua) Auualj-lJ AjxjuJI fiiA ^gixJ J ;JjI-1j 3I Auual j^ AjxL 














.(jjjlll! JjM! ^! jJaLJ! Ji3 jl j-a A-^jlill A-i3L<i!l L—A.qVuj^ll jjjjoj jjj jjill£ djLajVl 

djLjL^al j-a 4-^jL3! J£Lu1a! 1£ _ 1^-^.ilc. dlllj J-<«J1 ^Lj! di>wj ^jl! cJ^LiuJ! 4^.^! jJ JaJaLJ! ^jJajj ^.Wi j ;djUjV! Ajjtjuj 

jjc. j! SjJaL (jJaLLi (J-xx*JI j! jjLIj]! j! J-<x*J! 


-Y 


4 .JLa 1 j-lzi. j 
^Lllll LjL<i jLtja 


^LaL^jII 


^ i J l il ! 4_lajjj 
4-ikijLj'ifl 


J. n j a-v jJl 

4jjLqjl-a]I 


1 


^ ul L -^. ll ' 4j3LJkJj 

A .>P.l i L 1 ! a\ 1 


Jkl jjeJl 4 d jjO^jg 


A j j\ll 

4JJLfisvt 


LjL-w Ac 

^Lnll 


I^jJl 4 fL J AN * 

4jjLcJt-All 


Li.jll 4 f^. J Jl 

ajSLSjVI 


LLl-li. jll L 

4 JLaAaJl 


SjH ^iJiB 


j d_lSij]l 4 11» A 

2k\<\ \ 


j 4 jsI jjall 4 J> ni 
4ua^LuJl 


JjIjjq]! 4j*_uj 
4j jjjil]] 


4 i 1 V. ^-» l l 4-liij] 




4uoj 1 j>J 4 jajjj 

JjMI 



(JjI.m1I 4 j» n it 
^l jda^Jl 


djUj^l 44jLjjJ 


^Lnll CljLijLL-Q 4-^.doj aJWj (jJjS 4 jKj>> | ^2) cJ^Luj 


'L« 


j (J-oxl! (^Jijjla 4jxjViVi LaJ Jjjxjll 4-L15 4-daJjC- JajIaaJ jjLq jA ^ jJal! ^jjJaj* ^ jjjL&ll j! ^J! fijLuoV! jjall 

, jjliil! j 4uuoljjl! ji*j j!jL! jVL 























































u Cjj3jj3I ^Ljjj JjL <Lja ^3 ^jLujVIj (jjL<«-a3l jjj (jjjumil ;2 ^jiAi Ll-Ljc. 

^aLdSVI Aj^J jA (ja.Jj jj^ 0 aLjj3I ^Jc. ^jJju!a3I $.Lj ^3 IjJjSlLq (JjL<x*-a 3I J-wtJl jjj3 l*lJJ Lo LJlc. ^jjjuIaIS ^jAiaJI ^lAj^ajSl <Lja ^3 

JaxII (JJjS l-lJJ t^jl^J Ajjuj ^jAx-aMl ^Jj^aJ LaAJC.j _ SAacIj jlj.la.j cjlL^L. ja AjjLiiVI jj^-olixJI ^lij Ailc. ^Jc. -L.L aI^jaSI gL ^3j 

.ViL jj£l J£jj I^J^LaIj AjjLijVI jJu^aljxJl LxjI Ja>jaj jLa.VI UjLudJaJ Jk^j3L ^LLjVI 


Local file ^<nj J-<«j ^jL Ja t^jjjuudl jac. jA Cjaj3l ILa ^3 (JjIaxa3Ij ^jLuojVI J-<«JI jjjs <JLdj c J^Lujj Ljc.^ j£ij 

AjJl^. cJlLa Ja*J ^ajSJ ^al tOWnefShip -31 J^Lk jA Af)\ /jjVI jj^aLxJL AulusLJI WOfkSetS -33 4 J^Ia jjjL. £a (JjIaxaSI L ^IaII jAaj ja 


. juaLJl AaLa ja \ g 3. W Jl (JjIaxa3I ajSJ \ A1J1 AjjLuojVI 


aLxJl 


^JA^ 4j 3 ^Cjudjj 


^j^I3l Jj3 jLjc.VI jjxj Ljj jl <■ j>j ji3j i <jjjc.j Ajl jjaa jLik J^3j LLa CjljLjJI J£s 3-i^.lj VjL. 1 <i3LA v*njl £§Ij3I 

)lgj a - ^LLVIj (JjIaxaJI jjj Jax 3I Lanjal - CjIjLjc.VI j-<i ^-^C. ^LjjLaII CjljLkJl ja (jl ^JI 


^Jjjxj (J-1 aj AjLLudAJ ^JJjuIaJI 

.BIM Modelers t ■>'>1 ^ 
I TJa 300 (J! 200 LLaa -la.1 j3l c. ;IaH (J-Ixjj V Ln^ t i ^jjjLLI ^jLVn gn«Vn <*—u^. i ^jjjuIaJI <Vql AijjL 

. jj^VI ^^^Jc. ^lj^i 8 ji 6 j3l <■ aLaLJ juAjjlLudA^I ^jic. Ljaji (jjxjj V jij ^dLjjuuJI jIjjj^H jt^ CjLjLAl 


VJL. ^3 L_LudjVl Ajl LoS jjA^VnnAll jjC. "LSSj ^auaJl 6 jj* CjL jjjuia3I £a L-ajj*uad JIaVI jLidVI jA jjfL JjVl cJ^JI jLlkl (jl 
^jjjLLI ^tj xrtVi VJLa. ^3 (JjVI (J^JL VjLIujVI \ Vi^aj 6jj ^ll £jjLu!a3I £a ^jL.j ,-i^lj jLL ^jLujVIj (JjIaxa3I; <Jac. (^JLjs -ia.ljj 

. j.oi^Vill c t n^ A aj< jdSl jA Vd s-l jL ^JJ 


jj-i L jjjalij <j3jjjuuLI ^jjjli g-i <jjjAJ IjJaj VjjLLLVI ujjLaJI jjj ^jLuJI jLLVI 6jLic.L (JmLiJL ^LI jaJI <JjLij Ljco j£Jj 

(Jjdu <L.ja t (j-llljk ja ^Jj ^jAx-aMl <L.ja ^3 (JjIajlaJI ^a ^JLLVI cJdd 4ia.jA ^jjudVi jfLu jln^VI IjA £a t CjL-£aL-<alL.VI <^3 (jdljJ 

.aJAA-ajjl ^Jc. jljiLudVI Aia.jAj aUl^'iII 
f jAi>^aMl jjdu <Lja ) JjVI <Lja3I 


;^Li3l£ LjLLVI jj*uaL*JI jA jijic. ^3 L3jjjudA3l ^jLujVI £-<* <jjLxa3I <l3j\ /jn <Lja3I gL ^3 
^LLVI (jjd.Vig aII j jjLa jA 1 ^j 3 Lj A-lajLU aj^jLJI ^LuVI jc. JjjjudA (jjLxH jjdL^ aIL 4 CjLus jA 1 ^j 3 Lj CjLSajLJI 
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jj^ *U.Luoui J-aliL AjJLujjJjujI <Aa3)L J-<«J (JjLix-<Al jja.Vg a \\ ^jL jl jjL LIILIj 4 Ig.'vjLjjj AJaiLJl (VLL jc. (Jjjjoia 

copy/) J^L i^uj cPiLuVi u^>Ai ^jSj c>j u uUAI > (shafts) cjUjili ^ (dummy floor) 
<Aa3)L3l tiLujg ^.1 jll jj> J l£j^J AjjLojI CjLLiL oLc. J-<jtj ^jiL ujj^ <jjLix-<i3I cjIjjjxjII ^xjjj! -Lis (monitor 


jLjl-<i!I ^uuu^ajl! ^jjL&II >LiiVI ^IAlII l^ ujq^. j^V j-a 4 c, uL9 


(Retaining walls and Shear walls) >3' jlj>i -r 
(jjoia jj »31 j»i cui£Ljaj jjLix-<i!I ^jijjj (copy/monitor) <l^j-^i UL J j»i ^ >4 >LAjV' ^j 4 

cjLls <jI ji jij^Ji oLfc j^ui j cj!>l^xj 4 j! Ljj^ Sic. (coordination reviews) J' J3>u j-* ujUx-Ai c_iU!i ^ll cls jli 

.L_j|jjVU AjjLix-g 

jjoaj ^Sj ujloljill jlaxi! (jjLix-<i!l ^iAju^aj!! >jxjl lija <kjLl 6 AaC.VI jjajt.j *U.I jV (JjLix-<i!l ^-LUj \ fiJL<iC.VI -V 

(jjg.V^ a \\ ^jSj jl (Jj^xjII <kj-&) <kjLI gAa L_iujVI j-&s L13A3 ^tgilfLij I&lLuI jc. Vjjjulxi (>LuoiYI jjq.iig-<AI jjfL ciisjll 

l. aLII ^jLl cjSj 3I jjoij j j $u<i£lVI -iLui j cjjLuu <jL jjUx-LI ^xIjj jij (copy/monitor) su^Vl >uj >llvi 

.su^Vl j^ui j cj^Ljxj aj! Ljj^ jjo (coordination reviews) J' J^Lk j-* ujLuuAi 


coordination) JjLujjj >LiiVl uj. v$ ajii Lijjua <k j-LI *>Aa j jjLix^ii > ^jL >31 cii jjj*a!I ji >1 jAlAI j-jli ji ^»1 j *j 
jjg.Vg xAt ajjjj j-<i jj jli jjj^. >Luoil jj^aic. AiLjal jjc. Lil 4 Jxi!L ajj ^.ja jjL^alix! iaSa Jjjxjll jl l LwH >3U J >lil5 J^Aj (review 

c> (copy/monitor) »' 4 ^l>' j 4^-4 >l >llvi 

^j^j!I Jc. jljSluaVI ;AjiL3l <k»1 

(Frozen Plans) >3A3aii <3aaj ajILj jjfL jjx-a ^cjjL l Ac-V' <> c>x3i >> jSjj ^jjjAuAI ajIaj j-a <v*^ Sjjs ^xj 

lULI jjjs ajL cAljjjl Aj| jjj CjLiiLjujII j Jj^LlAI ^ljjj <> ^.aAIj jjjjuui j^j <>£- <> jl jUumVL ^^jLujVIj (jjLixJI <J-<ic. ^jjjil 

^cJl . . . ^Sj-al3 (jjjujjj ISjjLUij *Lj$£J (^JJua j-<i 

j-<i jjfL jS l** ia 4 >LLiVIj (jjLix-LI jjj A-jLujVI jjusaljxll <£jjjujAI LAjjjua-LI jlj-jjual LAlxs (ju<i jc. JljjuAI IAa j^Jaj Laj 
< _klxAl j-a AjjLLVI JJuaaLxAl L fl.Wj (jjLix-<Al (jjg.V^ xAt ^jSjS 4 (>LuaiV! (jj.Vig xAt >1 AA-gI£ LAjjjuo-<Al (JSjj jl AAa.jLl fijA (^3 LJjuj'AI 

(^top monitor) lU^ >LAiVi l>>A! <=>ljSj3i uAi Jj 4 uj4iv (as a link) >llv' ^A' ^LuoV' j ujUx-LI 

.(Jj 3 j-d lgAjuq* , l ^aJ (>3' A-jluujVI JJusaLxAl £Jj& aJ 


> ^jj <>31 <jjL&x-<AI LjUjill jLjc-VI jjxj kL jl c j^j jui A-jLujV! 


aLxll 


a ^ L VWj (JjLix-Ll jjq.Vg x>ll ^ jL jl (Jj 3 j£3 J 


jj£j 4 A-jLuajjAl jlj-laJl L_flk £A CjUjAI fij^J Aaliu!jl3 jit <3jjua jlt (^A Li j£3J 4 (Jj^Vt L> 4^k > V <>^ A-jLuajiAl ulj^' 

A i hVi~\ ~1 ji£ U^) (_U Jl LJj J3 jl _ 1 ^jV_ JjjlSj ^jl^)Ji.ul j I ^ja (_jl^ aJI oLa 1 ~° ^^sC. j&> (JJI 

. .Ua ^jjLxJI A^al\ (jj.il> jja (dummy wall) jIxJjuui jl^l^ >C. AaSi 


L_fl^AlU.L SjIc. l iljjj JjL-Jli 6j^ jj^ AchLj! l^ iaj (^^.Aj-u ^^!j ck a-u lALa u>^ A-^.jj3a-<i diljLJI J£ jla JlSJl AjIu. J LiU L£j 
.ljIjjxUq j-& lA3A JJC. »j Ailjlal ^Vi <>3l Aj^SIxj3I <53)1x 31 Ax-niaj l^J j-u >31 <kj-<Alj <-Aa»a.j ^jjjuAl <xjj3a 

(Uljl x>j jj£ 3VI (^uuaAj^u&j jjjjUx-<AI jjj Aa5LuAI l iLuAI >^1 jj^iVi) jljjxj au! jiL U^li3l <iU3l jj^j j! ^j^3' <ik d>j| 

<jii£ j j>U<Al >ixAl jjjujj <-ij£3 'jUs' ^jAajj Ijjju^aj (X-Uaj jl ^Ax3l lU jlu^-aJ j-a ^ajJ 20 cJ^U. (Jjli3l (Jjjjc. lV jUj L^jxj Li£j 
jlj Liaj!3 jlu^J jl >1x13 a^lc-J jj^ >Lj UjLjajlxj jj^ J- 0 ^! 4^4^ <> >^ ^LiJ jLuUal <allk-&3l ^aLuaaVI jJJ JL&^VI >uAjuj 

;>l<ijV1 IAa J^- Jj3aA!j jlLsV! Jjuajj 

bimarabia@amail.com 

L_Luijl ^ljlisl fiill -ijxAI > >31 ^ j3a > jl >c. 4 Jjkllj jl£aVl ^jjVI j t U j>j <Laj-<AI jl^aVl Ajualj-i > l-ajjujj 

. Jjkll 















I jbfll A.juuaWll jja jjl-q j&U 

l. l.VUj Cllili] JlLoaSI AUjjL £u*j c^ljjJl j|j-Qj CjUliL JajoajVI jjjuJl A^IoLq ^3 jjUj j^ajx-Q jUI jA jLj£Jl AuuiaLJI jLajJt-o 

jjj£J! j^c. ^JJ J ^UaSll IJa j-U^alL x J l jpi 80,000 (J* jSSl 6jx >a^ . j j <Sjj 60 L>* >£! j* J-^J^ 2,800 L>* lP 3 j*-*^ 

jlajJtuJl IJa ^3 S-llixJl A-1 a1*JI CIjIjAJI j CIjI jjJaUuJl j-a 

^Jc. A-^lLq JjJjill jV cilSJ j 201 6 ^U j-G JJuUJjuj Jguud Ajl^j C5^ (jiaj*uJl L^j 3 ^alSjS CljJj£ll AJjL jljUl ^ad ^ljllll ^gJc. AjlljJl 6 JaU J 


i( j-iajljL-<Jl fiLA JlA L^JaLjaluol (JiU (j* *UJI JU^ J <u£ll ajSIj* , 


,X.AluU 


^J]| AiiUxJI ^jjLuLJI j-o jjjill 


CLU jl*uQ J.'N.Wi dljl£ UJ J _ jialjxJl j jiajSl Aj^Jj 

AjjLuoJjujVI L-Jj\£u<J| J CjLi^JI J CjLudJujjxJl j 


** Q5-3 

jljl jjll j-o lja*JI 


y ^jUJi cjLq ji*uQ <^aaj j cjjjSSi <3jj 
-aj jJl AiX«Jl ^JjLuuJl j-<i LjL*JI ^LuojV (^_gJtuujJ ^JjJl JjjJl j-a Cjjjill 

jji 4 ^UjII (JUu* (BIM ^S! U^jSjj^S) ^jLuJI 

.^iiUxll ^JjLuuJl Jjajj ^ ^aJjll Ua*jSjj^j 
; jj^xiJl V (JUUS JjJjuj (^Jc-j 6 ^aJjll Ua.jSjj£l ^I-UjjuJ lgd3 djjJaji AiiLaxSl ^JjluuuJl j-G jjj£SI AaJ tillJS J 

*\J4-^\ (^gAUUui ^JjJU 1- 


jjA^Jl jLiajjuJl 


-SjuJjuuQ 


^jj^ 2- 


AjjLuJI j-jaljuiVI (^aJjLujq 3“ 
AjAaJl (^iiajSl Cjjj^Sl ULj ^jj 4“ 


^ajjSl jc. UqlLq ; JjVI ^j-JI 

ajjL l]!jU. lAa. Aui^ua L^.j3jjfli3l aU jl L \f\ j .^liJl *U.A<ij L^.j3jjfli <Jui&l j Ll j-o jc. (JjVI ^jJl jLx-^aSl jUc- jjj£i3l Cj-laj 
^c-qLjj (^3 ojjjua^j d! aj iS ^LjSI *U.A<u Ua-jSjj£j Ll jUusaSl jUc. jjj^L U j£i jJ! UluiU! ^.UujVI j-a j .^gjuaLi& ^jjjuia (jl aL^. 

^jJaj j .^UlSl ‘Uiuij U^.jSjj£j ^Uj ^gjSl (JjU 0uJjJ Ljjxj juu-ja gUijJ jjU.J CjJSJjSl jl jj 4 jjjLSI L_iUl jjc- .V4U.J U£ C 1 n<5jjSl 

Ujjc.j lLuVI (^jujLu. j lLuVI ^Lj j ^LuVI ^giiL ^j a, -^SI jaU UojI 


l s i l : j, t 


BIM Manger. jljuxC. jaC ^i.Wj C*ij-s. ^LjSI CjUjSjuq ‘Uiuij jc. Lj jLl ^UjuoS jjjSjjuiU jjjJn^JL AjSIUq Anli 

Projacs egis international 

(JAq jx j£LSlJ (j jU ^gJl <U.jui j-G ^OjuiiSl A-^uua (jAc j-<i jUiSl ^Aj ^Jjuj jj^Jl ^JjLuuJl ^gi CjUj1*ui!I ‘U.JUij lJSLU (jiU jc 

.V ^al IjUVI USUSl CjLliajui ^OjuilSl l]Uj lJAj .(ja-ljjSl j-a <Ujua (j£ (^gi ^I.WLjjUS ^OjuilSl 4uul)L 

AuuaiU. Cjjl£j .^ajjUSI IU jc. jjjSjjjuuiS! j-aUuujV!j ^jjjLLI lUIj-o l^cLil i^.j (jiS! UajjuuSI cjljiull LS ljjuJ IjUIj 

(^a ^OjaISI j-Q l£LSI ^gJI AiL-jaVL jiVi jl ^juu-^ai cJjjuj aUjuJS l^.UjjU (jAa j-aj ^JjuiiSI lJUl cjLLJI ^Ujuo j-<a l£LS! cjljUuSI 
LjSLSIj ^LSI (jjjjuuiSI ^i lJ-oxSI ajjj jc. LJajl cj.wj .^jjUaSI ^.1 j ^.1 ^jx>^S jjjujjSI Jsc, Ij^ulj Ujjuoj-LI jj£lL j-aUJI ^ j^JI 

.pass 1192-2^^1 ajSl! 
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AjjUlall CjlfljLulll j JjVI jJjfUl <iiUA CjjlS 4 L^J j^iauJl jjqVill j 


^jjII Ua j 3jj£j Jja c**i\qjUl j Jjl 
l qjjlnl 4jqj*s j ^jj]| Uajjjj£j jCr ^uh'l j*j j 

JUJI Jjfjuj 1x3 4 ^jjil ^jjJaj>a 


aIc- J<;juoJ <Luj*3l jjjuJl ^3 j j^aLa. J^jujj Cjjjiil (Jjjuj ^3 JL^JI Ua jJj^aj^aalUl jjCr <3^3 IjJaj AjajJaj 4jj*u^a 

.1^1 jajjujl c- jjjU3I ^Uxj ^gia. u!3i j J^jia ciij Ukli IgqjjJvi <jI jj ^jj 3I Uaj3jj^j 

. jjjudjj^-Ul ^Lu AjjlLa 4jtijj-<a ^jjljj ^aJjJl Ijjud-ll^ 

j-ojJa jl ^C-LoaJl J-ax3l j 4 AjI j-13 Clul^ I aq a (jjji3l J-<«JI I jjl n j3 j ^C-LoaJl (Ja*JI 4jjj ^ic. UjU j-<Lu ^jj 3I 
^Jj3l LaLa ^Jl AiUjaVU 4 L-JjilaUl (Jjjjoi-Ul ^JI Jj*-aJ ^ia jJjJaUl j-<i -1} j-a ^JI ^UaJ ^aLc. jLjj J-iJjx3l Jj-l3l ^3 <C.j-oa-A 

j^j-Ul ^Jj-oj3U ^ ju\3 Ajallk-Ul ^JUu3l JaJJJ jijJjud LgJj 
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input. Geo referencing. 


Data cleaning & editing. 


Data integration. 


iTj mtnrm om 


nrnmnli cmi atumia 


Condtructed BIM for visualizing urban energy use: The use of semi-automated data extraction 
from remote sensing and open source data in urban design and energy planning 

,Professor Nashwan Dawood 

Technology Future Indtitute, Teesside University, Middlesbrough, Tees Valley, TS1 3BA, UK, 

N.N.Dawood@tees.ac.uk 


LOl! UlLoll 01 M 

LA__aj]l ^ 


CjUUJLjj JUu (jc. ‘CLaj jJJI <Uu dlULull 4_kuaVLk ^lAkluil ;A_Jjj-AuUI jlaLLall J 4jjUa]l ^ 

4jlJa]l JaUaajj (_£jjAaaJI aJ 

^JjjU jljjuJ jjjuu3jjj]I 

Technology Future Indtitute, Teesside University, Middlesbrough, Tees Valley, TS1 3BA, UK, 

N.N.Dawood@tees.ac.uk 

(_gjluua jjuiaj] jlLUI j AjjLajll jjLua a]I jjj jj jj Aaj jc. jLx-LlIujV I CjUUj ^lAaJjjl AjjLSjol Cliaj]l < oJjSj. aj | jaaioll 

^Jjjjjua jJuiaULjaV ^Jjll JJ jJaj JLLa. j-a jjJjfUl CljljlxJLjl j jajqMI j AiHall ^LVLl <LLH CllLLy II <iLj ^i)3aj3l C.LVI 

jaj .J-i3L3l £.Lll -llj-<J BIM ^Uaj JJjL (JjL j-a jjJJ^Ul Cjljlajjl jjuuajj <SUa3l ^I-LILujI L-jLia. CllljLaC. AjjLj ^jjhjll ^UVI 

^3 ^I-LILujVI £AAx.l,a AjH-Jl AjjjJojUI (j3aLJ3 AJaSjLa3l <JjaJl jji>«-JI j ( Lld 3 T ) jl^J CljLjLlJ ^I-LILujL <auJaj-c LujIjJi ^Lj 
jpj . jjJj£Jl CliljljLjjlj AiUaSl CjLI-LIujI a-la.j-UI L.Wlll ALkJuUl CjLLj]| <jc. jj jjjuiaJ IA^_3 jLn L LSj IjjlaJl jjjL (jLuui 

. j-lLa-<Jl aL j-c LljLjja c-Lj (2) j(<JjujLI <LaJ ^ j ull JL, ) ^Jj]l ) j-G (JSJ <j^uui3l CjLLUI (jUaj U L^Unl 

JaLujj _ £- 1 W*Lll <SUa]3 jituua3l (^aLL Ju3jj3I j } JjUa3l 5 A-ia.jj3l ^GjljaJl jlUaS CjIjjxIlg jM <3At-Ul CjLLj 3I AiL <jjAI ^jjuoj 
(1 ) 0 -qUI Jjla. j^ Lgjua Lj ja. JJu*j]| jfLu ^ L^J Au jC- jLuLIujVI C1jLLj 3 (J-lLVI ^al.LLVI jja. .ljji3l ^ic. Uuajl £ Juj-all 
CllLiJla. cil3i LxJ jj^Jla-JjuuUL 4u-aL3l AjLLj3I AlIj 5 Clllc. j-<ia-ua^2), 4 -J^alUlj Ju«Jlj j^utUl JLq 6 jA-a-Ul J_a.jjL<a <j£LUl CIjLLj 
<jc. jj jLjc-VI jnu JlVI ^) CjLLUI c-jjjSj JjL. jui L^j 3I Jjj^aj3l fj (^UIj ^jWiH CjLwiII (jja*j L-^-ia ,(jjoliL3l ^LVIj ^LUI 
Li£ .djLLnSl Jij <jLlij l ^I.LLl <^i cAjja 3I jl ALnj-Ul AaJLt-Ul j-G 0 jj-a (ujLLJI Au L CIjVj^J j j jjj C1jLLj3I 

A-iSljjLaJl AjLjLuUI ^Jaj ^ BIM ^Uaj ^3 Ax-lu-all CljLiilaj jjjL-g j-a AAtJl jjL j^ 1^-uajC.j CljL.jaL3l ^cA jfLu L Qj^ LlJ 
AjL-jI j^ A LqL x>ll Ljjuoj^JI aJJ^Ij AjjLjL ^JLaUl ^cA ^Jc. LAjjj .^qjLll ^JLtJl CljLniaj ^jUajj BIM ^Uaj 4-a^ijj CljLnlajj 
Lljill jLun CjLLnlujVI (jjaxj ^Uij Lli tjLaLLj .CjLjLJIj Ajjhj]| tA-LujLVI CjLUalll fiL (j-ajuuaL <JjujLV| (JjjuJI 


^VUI JuiLJI ^l L.L3Ij t jjjj£3l LLnl cijLLa.j AiUaSI ^lLLl ^ AiUI jjAuVil juu jc. jLuuLVI lLL ^lLLl <^i LLUI 

.AjLjLJI ^3 jju-aUl A-Ia&Ij AJalLuJl djLLJl j^Loa j-<i 
.(jjjJaaJl JajJaLJlj tAiUa3l <aL ,Lid3T jl-^J ^Au jc. jLuunjuiVI |A-ia.LL<Jl CllLSfUl 
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Lidar data cjUU. sj jc^ jl*.,J 1 j.uiVU AiUuUi a a&w 

.(Kraemer & King 1988) ‘djLajUili J ^JjaJi j-<uja AjjjaUi j iaU / J i <^i jjjiuH lUUJII c£*wj 

jjjxjj (JjjJxUI ^j>ax^aMl ^3 A-sU-sa-Ul ljIaj^I (jUj lKLL ^Lujj lll SAjLuUl luLqjIjuiI] A.jVi A_nj IajUjjujj luLUII L^ 1 U 0 T 1 

(jjjjaUi ^ij-Uij ajjaaII <iajj^. . (Doheny _ Farina 199G) a \\ ^iij^Jij ^jjfLuJi cjIjjUUI (_ia.u *Lju jjajj>H cijLuuaUi 

.t^-Jl Jjj^aj]|j AjjjJaUl CjLqjLuUI gLa A Kjg \ 4j^jAj j!KVI (jjJall ^ijj 


^ilj Au^aLaJl UjjjA ULu&LujV fiLl jSjj lAjJC-j Au^aLaJl ^^JJjau j-o (^jt^j V (_5-<JU UjjujV ^Jujjj (J^Ju Jjj^ajll aj^lall jl” 

“AjjajJlj JjUUSI SjIc-V t^-al,W*u.J jS-u Lia.j!jj£j ... AjjJaljIiaVI UjLujj3l JUa. j-a ... JjJa^l 


.AjjjJaaJl LgIUjujVI jjwM £jujjI (jUaj ^Jc. t^jLujliLulj *UJl <SUa ^UViJ JJ^ is&J jUjuJl AuuAjjuo j JaJaau]| ILa ^i 4 -LoAVI ^jI jjJ 
^JI UjJaj jaj AjjJlUI Ajajjl jjjuoVI CjLcjLuUI A. nVJl AjjjII j-G £ j>£ IajjJj Jl*j jc. jU- k jj X u VI CjUUj <-U3 (JjOJ^J jpL (jUjuJl li& ^J 

<§Ua3l ^l-laJjuol ^3 L 5 -U- SjUJI Aj.wMl A-a.j ^ic. j£Jj t-lj.W*lHj (jjJaaJl JaoIaajJl ^3 (1 992 ^t&lj>) jlj^VI ■! WJ aJ-uju<JI 4-aALuuJI 

LS* 


jj-lj jL3l j| jill ^x-L^al AjjljaVI A-UajVI j Ajc. jjJaj-Ul <JjjJaaJl ^JaJl j* j£J (jjJlaJl AjaAVI Ajtc. jual <Sj3^j 4jjuoU-<i CjUUj jl 

LuUu^aij Ajji3i AjaLJi j^ j^ <j 3 jj<j cjUiku cUU a ^iij3l .(Grossmann & Watt 1992) ^UjUaaJi jUU-Ui ^LUJI 

AajJj Ua . jjjuaJj (JjLuj (Jj3ajj j* cA-jjjJaaJl jJaUAl3 AiUall CjLqjSjl-o ^UVjjujl ^3 s.|j±aJl JJC* A-jjJuaaJl jJaU-Ul A-aJjua-Ul 

j<a U^ ^uujj jxiijjjj ^UjjUi (Jjjjulg ^ic. ji *jjjta-<Ji cjUILuoVI (^s j*j j^- i**i>x>> Lidar data , cj'UUU ^jjw UjU^i 


.$.UJl JuuojjA <^i *jjjjUa (ji*Jj CjUjix-o ^gJc. (Jjj^aaJ3 Aj3Ug t^jl AjljUl <^i .Uujaal CjUUU ^^uujUuJI jljiil ^juaj 4jji3l CjUIlaUJl 
UIUjVIj jj^il J ^ Vi l l ” jj3VI “j ^jVI L_jj|jaJI cUUili LuoLuol jjii ji jSjj” ijiLUI Jc. Ujliir CjUUUI jl Uujj^l 


a ij *a ^ljjV UjVUI CjUj 3 xj 3 I £-<±>3 Ajjall ^jaUSI j-c l t uU j*j jc. jl*.ULnVI ...” jl UjLuj (_Jj*J 3 aJjjJJI vjjjjVI AjjJajL<JI ^iwj 

^■jjuajJ (J-<ujJ jl jjj. (p31 CardOSO 1996) “ A.\\x.a A-jjUaa.J CjUjSxU ^Ja*iU (*-lAaj L^ JJa**n (jill .^-aLuuJl JajJaajJl j-<i 
^UJI (jUaj ^^Jc. A*J jc. jUuuJjuoVI Cj lULiJ j* ^uLJl ^JjxII (al.wUuVI j-<i Jjlall lJUa ( jVI (jUj tU3J £-gj .LjjUUjjVI JajJaajj AiUall 
CjIjUUJI ^lJaS j-c jjjj£3l CjUUjjV ^*jx>>Ml (JjjjuaUl 4-1 aAI j-c jll ^Jc. IU . jjJj£Jl CjUUjjlJ AiUall js.li£> CjUjjjuajj 4 jLjA 3I 
^al-laJjjV (»U3l JJjk3l Ajjl 4iUa3l *uli£3 ^jUAJl ^ljaJjuoVI IU j-<u-<Jl ^ljaJjjVU ^j j-o JjJaal <j| jUaVI j* jJK (s^ jUL L*n^>. t^JaljJl 
^U3Uj t( ^.\\ a\\ ajjujLuoVI jjjU-UIj djUj-ail ^ic. J£jjjj (2005 jj jLlj jLa^jjj) cJUujyi cjlijAjal jc. jijjuj-a U S .juj j^.w^ll <j£L<JI 

(CjUjaJlj Auuojj^Jl^ pLuojVI AijjJa / ^-Uj3l j-<jUI) £.UJl CjlixaljA jjLjI ^ic. ^Jjjill Aj^iUl <SUa VumV IjJjflj UjJ jl jS-<uJl j*3 

Jujjj^Jl Lidar data u-iLLj j^l^jl LaUj ajjujL-g jii ^KUH cjIL aij^Jl a La j*j .^IjaJI ^Jc.Ui lUjSjuj “^jajj“j 

Aa.jji<i CjUUj fi.lc.t3 ^bV*u.ul tjUUl (JjJjuj (^Jc. .^UVI (jaiLaa. jauuJl Ua Ulc. Aa.LiJl CjUUJI j Aa.jjLJl jjU^a-Ul j-<i UJJC. 

^U*i>VI jl£jjyi (_^5 A-UajVI (Jjjjuj-a (^J i4-alua-<Jl L_jLauual jjx-al ajLV Au-ala. CjUUj fi.lc.t3 ^I.IVujjI t jli*Jl ^LujjJ J-<^C. (^^Jc* jUua-Jl 

.<LV j^LuiA 0-aUjJ j-c £ j>^ 





















input. Geo referencing. Data cleaning & editing. Data integration. 

m rntmrn 

nTmrmT i oliiniin 

g j j jflTTTCHD 

m 


CjUUII J 4^J1 CjljlaaJt; 1 JLill 


i-^.LLJI CjUUJI j-a <c.jlU Acjaxh lj^.j JULU.I ^3 d w 11 (jrxj^ ^juLLg c *‘w.i u^-M ls^ l^UUU^' iLanVI j-a ^ ja^ 

I^JjUUj Igjuw j£-<U (jJl djUUJl j-aaJj U-o3 4-iJjjjVI 4jjuj|jl3l dj^UUl (j-c aAjujIjuj j^U. (j-<i .4-^.jjJal (J!U jJk-ia-Ul 4-^.jji-o j Uolxl! 
^jjiJl cJjjJall ^Jc. .wlj ^jjjuuJ AjjujIj^ aJU. A.qJa^ Cnj£jJ .JajJa Vil j (jjjJaaJl ^J-<u-aj3l ^3 <5Lia]| <Uli£ ^C.l3 Ia jjjj-ajj L^-jLUjj 
JaUnl j-o Jx- jjj-a Jx- j-ca-a (^ic. ^aJajjUl (JjUj a l^Vw -cJl (j£juJI AiUlU ^anjl jJjujVI >ij.w*i\lj jjU -Jjj3 JjujUjjj 4 aUlU ^JvIjJI 
^j^.j ^lc. JaiauJl jpa .4.qVw-a CIjIjjSj AjfLLa JaUnl (j-<i 0 jj-U (jUtuujVI (UlxlLj (jjljiaSl (UAxlnJ jjij£ (j-UU-saV UU UxJ tjjlUujVI 
.^jjjuuJI AiialU UjjJ j-aUJl Lidafu'*^ ^jula ci-<«J (jJjuLajLo jid .Ajia'i-Jl aJjSjl-q jUjujU A-VlLoj I^-JJ jjj>-aj3l j^uuo A.j^U CLjUUj 
A-V uuuJl AjjA JUUI Jjjjuo (^Jc. $lUuVI ^UjUj Vulill VnlUUl CjUUjII CLjIc. j-oaU A-nall ^jiJlj l_slJI£u 3I (jLaxJ (^ic. (u-jJaull (jialUl (j-c 

(^jUua Cljlc.lfljjl 1 ^.jjVj (^-dajVl (jjUall c-Uj j-o \ g \ x^U 4qU*ix>!l lais c** vVqc. ^LjJI 4_Luijjj 3I AiaJjVll / AjjJajVI 


^Wi-cil jjj j-Q- Ajjjuil JajljV ^auujjj BIM f^LSaj CjUUj 


(_] JjL^aJxH iajji cilUA jl£ Llj^ AjjjJaail (jJaU-Ul ^ Ailia3l ^I.W’ljJ jjU l ^CO jA Lid3f datau'*^ UJULn ^I.W’lJ (j-o ^uujLujVI UuajJl 

j-Qj>>ai Lidar datau' - ^ djULn (jLajjii ctil3L AiU-Lai .^UJl UujjijA <^i j-aLL (J£uijj BIM ^LUj <^i Aii3i j-g a-JIc. <^.j^ ^^Jc. 

(jjiaJl. jljill LIVjI aUI ^C-lj CnjjUVI (^lc. 4iLla3l i'N.Wi J-c $. ja>£ (JJ^Vl CLjUUUI CjIc. j-<aaua £-a 4a>-<il3 jjuu3Ij lUj31j 3I (jjia. ajjjjJa 
.VlLneJl al^J J-JjVI CljUilaUJl J-a ll^.lj jtS t(jjV^I CIjUUUI djlc-j-aa-u l^JaJj ^jj Uoljc. <LLLu<JI A Lhj3l jl^JaJj CLjUUUI ai& (JlLlJ 
jjuaJU jl ^j.W-a Cll3j (^3 jjfu U> UJ^ L-flJ^Jlj djULnll Jx j-q'v-q ^UVujjV <jL@-JI jji-o (^ic. JaliaJU U! ^u&juj <j| t£§lj3l 

U-Uxj iS t(ja.v d-ij (^ij 4(^iSjjii ^UojuJI^ AjjLvi <j^u (j-o Lidar datau'^ djULn jiajjj ^-<^ ji£ .^jjii jUaj (^ic. ^IivLuiVI 

JuujIjI (^i LauJalj g-.U-al .CjUUUI C—UJajjj <snt t(jjjunj!3 AjjuiUa djlLmalj-o (jl ^j^-j 1^-oaI (jl£ .djUUUI ^xw djlLualj-G Jja. JJ&ll 

.AjldJl (j-c (jJjunjjU ^Ic. (^gic. ^LlaxJl jjfu (jl c. t>j Ig.Qj.iJaj jl CnULiJl al^i (^jI^-JI ^I.W’LjjVI jl <3LaJl 

BIM (^LSau jjiaj dJuLklij CIjUUJI (Jjjan 

AjjuoUiil CAD ^tSJl djUauQjj djic.j-<xau<a (j-<i ddxJi ^ L^j^ljS u^n (jJl COLLADAj CityGML JUJii ^^ic- ciuiS djUUJl 

CjIjUuJI (J£IjAj (jjnjLdajJ L^ij-<u ^alS (jiJlj jjL-aij-Q (jnxuuu ^juo-UI L^Lujj (jJl AjjJuJl (JVU £JJ-a jj-o j1j£ (j* JJ^I .4.flVw-a3l 
AjJjau lUulj AnaJajuJl ^lj-<JU (j3*ln Un3 Sjjj^ djiljxjj A m a (jlaU-o ^3 (Jju-alij3l didV) (^ic. >lijj Lidaf jldJ A-Ja-<n jLn jV’ A x n-axil 

m A aq u / <Jjma3l ^jJajuJl (j-c 




























Disconnected polygons for 
single properties arising from 
irregularities in the scanning. 
Distortions and separations re- 
flecting the angle of scanning. 


Discrepancies in boundaries become 
evident with rear property additions 
showing the edge of the party wall 
between contiguous properties. This 
is different from the change in height 
at roof level effectively showing the 
other edge of the party wall. 


Irregular gaps between contiguous structures 
requiring new vectors to simplify and join 
the adjacent polygons. 


Additional extraneous vector 
lines arising from edges of 
extemal plant on the roof of 
multiple occupancy properties. 


Inconsistencies in the record- 
ing of porches, extensions and 
attached outbuildings. 

Unnecessary vector points 
recorded along the boundary 
even following the merging of 
multiple polygons. 

Additional extraneous vector 
points along property roof 
ridge-line causing distortion 
along property polygon edges. 


^ojnj] (Kimpton et al 2010) l LuJ! j! ^La]! j^u-aLiii Jja. j-nkiii (j-a SjnLV! cijijijijyi jjaxn *i^jj 

dJja. j .^ijnj]! j-ojJa (JjjL^afljl! (JjJjuo-g j-a , aJIxS Ljjdl 4 -a^a ^S! jJ! 4n£L Ajtkj CjIjIjj /^JjJa-<Jl ^Uajua (Jj3 

^Ln! ^ \UaTi . j jx-aMlj dAflA-al j-Ul AiluJaV AjujoIIa j-ajL-aa. djl*JjJa-M! - djlxLja-Q ^J! 4n£!.l <xlj AJaSJ djljljj j-o Lc. ja^a 

.<jJ)j3 j-ajL-aLj AiUal! dSil^jLuj! jJ.lL jjaljC^V ^LVujM^U AJjIS djLLljJ! (JxaJ S jjI'n.aI! jjjLjLq ^ic. (JjLuq 0^n 

.Fig 2: Highlighting the initial lidar data errors 

LjIjV! jldU djLLj g.1 U\\ ^lc. ^jdal! L^jLtu 


<jjLx-L! djLLn!! jjajikj ^jjL c-lj^-! ^! ALkJu djLuoLSS LJajia-a ^Jj^aj] ^-Inan <jaA! dj!L Auuodj^J! jjlLoj^ LgJ djLLnl! Ljl^nS! <^i 

(JjoISj , jlLtJI Jld (!) <La.dL! Lxjjn^J! LSLa-LI ^jtnJal! AiUall ^ijnj^ SjnLUl SAP 4-iLutaJ! 4jLc. j! (RdSAP) 

djLLuaan ^Ajun aJL.Aa] 1 JlSjujVl aiA diSjll (juaj ^3. jlLU! ^LLj! ( 4 - 5 ) J $Lj.lji]! A-n£juJl ada.jl] Lj]lAa.Vl 4na.jLaJ! ALSalU! La.LuaA£ 

jjUa!! jA (jjSJn Ia£ U-fljL^A.11 ^JajuJ! La.LuaA ^J! Anjun AuLjxa ^MjiS A_ilL.!n3! ajljaJ! (Jda jja. ajljaJ! jl.lL djljliMjLJ <La.i 

jjjIxa ^ic. jjjLII (J jLin3!( jjajian) ^auaj (JaJjudi) j£uui jjjinl s^j, j^aji da.jJ 4n! jJa ^ > VLtJlj Ana.jLaJ! u'u^' 

Ajj'jni a^usJi (jjxun ^jivu i n (<_ 5 ^jU. ji <jLta JjU (jj£jU <> .(Friedman 2005) »j'jj' u'-^ 

Ail£ du^ jA Ig.jujL Aujj-ll^.Jl ^ic. ddLu Ldaj! ^nnUl Ann JaxI! jjjund^ djVLU! ^JajtA ^i. 3j!jaJ! jl.lL (JjlLll jJXA ^nna juaLxl 
oLa .Ljj^ja^jU! j a-1 W*Lll LSUal! A ahjLi JaJjllj jjSjjII jl ^nnU! djLada. dn.Wj AnjliLaL (jLtln (jjL.! dM)LL„lJ >( xjja 3I jlJl AaUlxAl! 
LnUu^al djLlki. * jA Anc. jj A-1 a£ djLnjfljj LSjIaa djLc.^kunl dJdan (JjujLjjj _ AajIS djLLn -jlLU djLLualjn^ Ldajl Janjj j! jfLu 
l_jj1Lu/V1 j AiKU! LULti ^^ic. (^inc. jj£jj d]LjA tl^njLn^aj CnljlLU! 6jLl jc- jjljjjuaAll (2012 A-niaj3! JjaL alLc.1 j£ja) LjnL-an]! 


AuudjA djLLn ^ldklujV! A-lakj ^! J ju^aj!3 .ALil djLLn (^l! Jnlun dia. JJj ^! ^Lan liA j jIaC.V! SUx-V L^n jjli ja3! A-ni3! 4na.LlS 
.CnLLn3! JjlLi (jaxn ^LLlj UjLan LaILUI CnLLnl] ^L^Vl J£juJ! <^i L1 a1£ &jjj£ ^Uak! (j! didan ^i! LaLan jaj 4Lil $.Ln 
















Correcting the disconnected polygons 
with the addition of new vertex and 
snapping the shape together. 

Overlaying a data set and b data sets to 
highlight any inconsistencies between 
areas. 


Deleting extraneous vector points within the 
individual property polygons to correct and 
simplify the model. 


.Fig 3: Examples of correction of data errors 

djUUJ! c-Llxkl aJ!u! 

CjUUJ! <^i 

4 > S.ljqxt CjUUj CIjIc. j^><a Aj>jJ IjfLua L^j^JUl-g c t 1 >J ^j31j .(2. cJ^ >m)I) *Lj3jV1 CHjUjUijJ) ^x>> jc. <-o>U3l £.Ua^.VI (j-G ^ljjl fiAc. cJUa 
l t 1W ^! Ifb. j-sajU-sa^J! j (jjjJjU>aM! ^uud-a Ajjlj j-a 0JJ-Q O^ 0 4-a>U3! “AjjjU! AuuoAj^i!” UUAaS Ujj^j jj^ajU! 4->j ^ic. 6AA t AiUal! 
L^.jjJaj jj^! cii^jju^lj CjUUU!j jLauuuVlj tU^Uallj c*Uj3! CjIjjjj j-a g.1 £t 0JJkuJa]!” jjjJaJJj . jl-lJ CjUUj j-ojJa “^rj> ^ll” (JjlLud-a 

JajSxj J&\ (JSU^JIj AjjujAj^J! JULJV! L^js a>jj jU! \a\\ <^i 
JjUjj cjUUU! JU.a! CjaU! ^j 3! ^LL-saij-U! cjUUU! j-G j-iic. j-a>-a ^UU! ajjujJl^J! ^UuV! j-a ^jj-a ^ J-qUuII AjajjljlLuo! JjJas! j! 

.^U-U! cjUUjj! ajjIUIj *Uj3! jU! \ 


L& jjj^j j CjUUU! l UJVn 

c Y\\ Uj ^bVUU jjjaUl! iSjJ \j .CjUUU! A-aJU-G ^i ^Jj! 6jixk£ l^qjhvi a!j-U! CjUUU! <^i AjjoiUjV! c.UaVV! CjjU Uaa j-c jfLi* ciij ^ 

.(3 lM!) ^ ArcGIS ESRI r Ua j^ 

^aJ iL5 jj-U! ^Jajuo (JjoAJ (JituuJ ^^jll (j-sajU-saUl! j-o jjjj! Jjjj l^j! U£ A-auJalj s-UaVl Ujj^ jj£j jL>j3! ‘jjULnSl LS^ a1L!Aj-U! CjUtijJa-U! 
A Wu ^ JSU^J] ^jLUj CjL£LU! <i jU jjj U “cj! j>i3!” j! <L-aij-U! CjUlUaJI .6 jALU! Cjl£iLo-U! AjAa. Jjia C 3 ^ c ' L^.-qJajjVi ^aJ j-aj Lg.>-aA 

.<jj! c** \* ^ji3l u^jju^ ^aa CjjlS.^UijV! 

/ jU-lA-o cl VUull J£Ua ^i cjliiHkV! ^ji^ jAjj Lo ^Jc. diLij]! ^1131 cjL*ijJa-U! Jvb 3 aj>j-U! jjo jjj3! ^-*i3 cjVLa. Sac- uIUa djjl£j 

^aJ .^Uajudl! ^ic. AjjuoAjA CjLqJU. 4-3a^-aj <j£jjL£j-o <jj£juo jj c. Cj!a^.j j fiAAxJ-U! jUtuujV! j-ajU-aa. jj£! j-a CjVUU! jAojt.j j! <jj£J 
.oUai-Ul U^Lud-U! CjUUj c** vVqc. ^j3! CjUUj]! *Lc. j^> ^ | ! ) 4 > juti Cjjl£j . 4 U^a 31 jJJjjj]! ^uaS c *Q w a-a CjUtijJa-U! Ajk! Jvb \ g >x>A 




















The use of extemal boundaries 
as the basis for the ‘splitting’ and 
subdivision of source data into 
individual property polygons. 


Assumptions made in the ‘splitting’ 
and subdivision of polygons into 
individual property polygons included 
the use of midpoints to create new 
vectors points. 


Complex constructions and groups were 
simplified into single polygons to be at- 
tributed with a unique property identity. 


Combination of extemal property 
boundaries and equidistant vector 
points were used in the creation of 
individual property polygons. 


.Fig 4: Data editing to create individual property polygons 

j^ji jlic. dltxljJa-a (jiaJ CjUUJI (Jj-Wj 


j-a jjjoj^ ^Jc. Jali^MI JgJj.Wij cIjUUjII l qjlaVi j-a AiiLouJI (JVj-UI j-a cJ^ (^ IgJlVjj UstuJaJ s-UaVl (JfU j* *jf V jl£ 
(JjIjLi (J^.ljUl (j-o (j-<a .wll 4_ia*jj| jlLual (JjJafil (jl£ (Jjl^iLg (J£juoj ^lfljjVI (JjjL-alijj alxil J-aAuuoUl cMUM <L^aiLUl CjUUjII 

.c!jUUj]| JjI^j j-G (jl JLkjj cIjVIwkI (JjLj ^LiUj cdjUUJI 


Aj^jail jLgajUuaaJl CLj.la-1 

CjIjjx-JI Jaliill aIUs CjjU jIaJ CjUUj jl ^jLUI j-o jUj .vpji cijUiU-G ^JI U^Ua / SjjUjL djlxLja-G (Jx^M CjjU U3U1I SjUaJI 
^■jLj / 3 jjU^ CLjUiUUl L**n^ (JjujUjU j-G ^JjiJl cJjjlail Ajlgi ^3 S^jAjuJI (jjoJjU-WJl A.qJaU <ii Aja.jUJl ^jUuJl djlc-Ujjl ^3 
^jjia. jjj jnx>MI ^i c*iUa Jiia 4(Jjj^alij3l <^i jUMU j£3 .(/iKIWMI jjj ^UaUVI ^gJj jjjJjj Uaj tj.wUll jLual j ^^Jc.1 CjUUuuaVI 
jl) AjI^UI ^UuJI CjUlijjl jjjjrMl jlU<i jjUajj j .4i.iji3l CjKVlMI jjj AiUJI jl.ia. cMxnn ^iljil ^jHaJI jV AjLLUI 
AjiiiJl Cl jU^UV jjfL UUc. UjjJaj jj£I ^Jju^aJ IU _AiUJl jl*W L UWjU ^3 (jUj AiUJl jl.la. j-<i (^JajuJl lU.IU CIjVUJI (jLa*-J 


CllUljJa-Q ^Jc. Uu (4 J<;Ul) CiUjU. “ jj-o Vi JjJaSl” ^UVuuU Jais Uj-lJ IU ^J^uuWl jfLaJ b jjx-Q Aj£U ^Lia-o Jj L^ JjljjVj jl 

4j<sUti .Ij-laJ 4-ia.jU djWUjual ^al-lVLuaU jl Aja.JjU Cjljlic. c’iUl^x^ AjjUiU ^U^kU Clil jUc. jUJ W-Jl AjjUaU 


(jjVVI CjUUJI cjUjx>^x> lUUMI 

c^jxj ^l cjLUj 3I j^Q jjj£JI (U3I jA U3J j-c a-i^aI jj^VI jfL3j AjjuajUI Sji3 JjUlLual Ujjuj jUU JU-w3I cJj^- jj^MI 

,Uij U.la.1 jJJ 

^aLVijuaL U3J l)£ fiJjj-Ul aJ^VI j-<i aUjVUI j^UaUl j-G (JjUW lUUjL JojJaVJl .c-^uua (J^ (_^A <«—lLUj3l C* U3U l)VU (jai 
Jja. Jjjlja.VI UUaa3l Ji3UlUIj jfiJI ^Jc. SjU3l ^.ic. t^j^a. UUa jjfL jl i^j .ciiUa-^-LUI j-G U-jiLi ix. j^> ^ 

.CjIjjj^UIJ cUsljUlj ( fljUUlJ UjLuJl j-o Ajc-jjil L_uljaJl uJjjjUj j AjsUJI / AjjujUuJI CjIjjjlWJIj 4-ic-jjJajUlj JjjjJic-^Ul 

^alLUl ^i L OgjJ £§l j3l (j-G .4-Lajlxl CjIjM All^Ul ^i jL!J .CjUUJI (-iLa&LuaV SJuU aJjjujj ^jJalJ (JLAj Jaj|jU3l 

U-aUj jl ( t l'Nj ci!3J3j £.UaVl ^Jc. jjUj Uljjuaj _ jlji3l ^U 4jUc, j-a ^JjVl (J^U-Ulj 4j^jjl jlLuaVI CjUjJjuo-g ^Sj <UUaiLuaV (Jj^l 

_<SUa3l ^al-lVLual CjUijJ j-o V*jf Ml CjIj^I l^jl ^Jc. 
IU JaUaVJlj (jjjJaUl ^uIajuWJI ^i UaLjAj VjWi cA-1a5j 3I ^JJ J-jUjji3l j-a “^-LjaJI” ji “A-]aJjaJl” _3 jjJajf U3U. jU jjxi 
L^ l^j UJa (jUi (^iL3 .(2000 cJ^J jjjjf) ^-jujjIj (jUaj ^Jc. ^UUVI (^Jj Sj^Ul j-a ajjuaUc UjajJl ^JJ ^jn-a.MI ^-UjuJI A-jlUJ 1 /iU^.j 

CjUUJI” Afljia. .(201 3 jjU jU-j jijl) SjfffUl CiLUUl Cjlc-JA^U lUUUIj (JjUUI ^c-U S-lLla. c**itj'sg *m jjjiaJ lJUa jjfL ji 

jjjjU-ojj) jUiA j^j*-a-o l)£ 3 jjWjilJ jU^xaJl jlUo ^3 CljUa*jj|jlLual *W«jJ L’ij^ jj-aVJl jl jja^jaJl jc- iU*li UjUjC-I jS-aJ “oJJJ^3I 

.(2012 ujj^'j 















j-a AijxUl -3aj| jV ^auuajj 'A.^\xs*a\\ L_jUj^-al CljljLiJ 
^uJajill aJl^J ^ \* x> s.UaC.Jj A Kjfr j ^Uajj AjjoiIjujVI VgC-U! ^\ g a\\ j-a 6^,1 j ^AjjjJajfi CjULij jjfU (jl ^JI (Jj-oj S jjj^tt CjULiJI 

BIM 6 Ketchup tAjaljiUl CjLgjIxjII ^aJajj AjjuAjjall CjUa^jj!! <c.l ^aja. j-* J^' jl 6^1 J ^UVuAj ^ij a^lc. ILAj ..UjU 3I 
(jUI ESRI JLlUI Jjajuj tcjUUJij JajijVli ^uujjl jLj^ajli L^jjLq cjU^jj Uiaji l^.jjj .GooQle Earth *J^i *Uj.ijj 

j)-c jvl jj^ajc. ^j^-g c.U3! AiUa cjUUj .(2013 u^jj^h*) ^/nAl fUUi Ujj^j »x> <jIc.jj Growd“Sourced J^jIjV gUjj 

JjixJlj £jujjI AuujUuj (jUaj (^ic. (jUuil Uj^-La jjfU jl <. J>J jjJj^Jl CjUUjjlj ^UUl (^i <§Ua3l ^lUlua! /ajjj£il CjUUII &U 
AjillaJ £.U3 ^J Au^aUll CjUUJI Lc.1 jS (JjU jUlj ((JUlI) (JUjIj t(JU jjujV jj^UluUl (jU fijLill Jj3 jJ Ulc. L-JLa.jJJ ^UUll ^JUll 

^AJjujUVI C'Ulll AuujLjA 


Uli£ c jl CjUUJI (JUlU <jjs l^J AuujJij^JI fiU ^jIUI (^i Ujj .Aija-i $.U UjJijA jj^jjj (jUU Ua jc. jUulUVI UjUU AjaaI 

U£LUI jljjc. (^JI (JjVl CjUU Uj j^-aJ L-Ua. (^iUaJ ^ijJaj (J*la l^J jjfU CjjjjjVI (^ic. jLU U^jc.j >( ^jUi!l AiUall ^IUjjuoI 
(^jjUI JuujJijA Jajj jjfU Uiia. jj.willj aULJI (Sulqjj UJUi l-jLl^, t(JUJI Jjjjuj ^gic. . jjib jjoU 3 U.U uIUa jjfL Uijc. jl <jjjill 

4 glCil l CjljjUi ^l <alS2l| CjUU 


.Fig 5: Data compared to Google Earth 


Seperate data sets for 
property (a) footprints 
and (b) heights next to 
Google eart screen shot 
of the same area and 
using the same BlueSky 
data. 



Example screen shots of the case study 
area from Google Earth, showing the 
variety of property typologies. Visualisa- 
tion but without functionality to export 
and manipulate the geometry data. 


Google Earth ^ ^:5 


A q]VU AuujIj^ 3I (jjq^j 4-auJajj l_jUc. jU jjIUIj _-la.!j jl ^3 4-ilc. IjJaJjuUj Uj, W a jjfU UuV! ^jliU j^j^a-a j-a CjUU j3jJ jt 

j .(5 J£ui3i) jui JUj (jjUJi jjjuAi (jjU j-G cjUUSi jjoij (aUiujj Google Earth 0 -gUjjj J^ujU ^ a-ju^i j-ili aJU 3 ! 
A-ijUj jjj^a (^Jc. Sj.^u^a^ (jl juUilij .AjjjJaai! Vml3 ^jJaljjaVt UUULujVIj ^uujUVI j jxUll ^ic. U j-o A,j4)Jaj3l juUU jVl 

JjujaIa ^j^.jj AijjUI AjjLLUU j^j^a-UI ^UjjjLi CjUU JjU j-a AijJI jijj (jjUui JaUV^t j-G (Jjjjul^ c** Uja. aJUiU Uu^n 
^Jj CjUU 13 jjj^aiJI ^ljj U > 4jfLLil3 cjUjlc. (jl jj-i JUjVI j-a U.j-q^n^ ^j^-g U3U Jl jj V CjUU 3I aU jli jVt ^ilj 

J UjUUJI (JUJ ^ic. J-U! U3L Uj t(jja!jc.VI j-a U.jjlL<i U-j^iaU l^U.wUl jfLu ^^\ ^-IjjLjjujU AJjli A-LuoAiA ^oUj uIUa 

AjjUxUI A Wl3l j AjjjJaU! (jJaUol! jUUli jj^t 




J^Uli _ Lidar j!U UjUjIx-q ^I.UVjI <^i aj!U 3! ajLaU! U3UUI gLa <> BIM ^UI jjjUq jUjV UU AijLa Ajl j^ ^c.j3t 
^iUit Cj3j 3! . JUc-V! Ul c-UuajJ jl jj a j£jUI Ja.1 j-a3! (^i ojjjj jjfU j! jUj ^j!Ij Gobie (^uujUij ljUUj-UIj 

S.U3! jxuaUJ jja.j3! ^sJc. Jjj^aflj J-ajaJj (yjUuLa!! ^Uajl ^3 CjVUajVtj CjUjIx-U! Ua.j3jjfLj CjLUalj-o jjjU-q jJWJ |SO 1 00G“2 
CjUjLUI jjjxj! (^j^Vl .w3l cjULk Laj Jjjj* a\\ AjU^o-U! L_jUu^al L q!Ux> jjj ^J-<u^aj3! ^jU CjU3jjjua-a Uaj! jUtUI IU jJlaJ .^UuajVlj 

(J£juj (^ic. juUjtil (JjjUl CjLLUj-q j^vi ^U! CjUU 3! (JjU! Cobie C 5 ^J^ j^Ua J^'U jUUI . jjjj^UI jjj A-Ujl! / <jjii3l 

.CjLUaljUl jajUa AjC.U-a A-iuaLi CjUU U3 














dAiUj ^UVUU ^UuJI jA (j.Will jjfU t(J-Ailllj CjUUJI JU^y OobiB j^U^ ^'Nunl (^jII 0 -qIjUI ^ja. (jjQ S-iJ jU 4x. jaxcS 

JjJasl jli Uaj .Cj1j^x>jUI aj a >,.V a(^JI CjUUUI JUjU Cj9j 13 Sjij^j s, jU jjiil ^UJI UjjaIa ^3 ji*j jc- jUjULuj jU Liderj^-^ 

cijUUj fi^kU (j-o j^uv Lu .(jiijjli (j-o jq vli 0 -<aUjj Solibri <ju ^^jUi u ji Rovit u^j j o -0 aUjj-q cijijUu-aVi 

(j-o AjV .o-ll-la. UiU A-iiJaj t^J jjfUuiS JjVI CiUjUJl J-Ajj j-c L ja- J£juljj ^jjjuuJI (j-c SjSju A-U.j -0 ^3 <Sjj J 1 *j jc. jUuULuiVI 

cJlj U *UJI ^jUU a (jA 80X (^lj^. jli 4 - 11 -iaJI ^UJI ^3 S^jxUq^ll (^& diVj^jjjjJlj ^j-aj^aJI ja- jU ** jl jja- <^3 Ail jj£U3I 
<LU cjUU *^di ^ Suojtfli jsu^J ji-Ji Jjlu3l .(Itard & Meijer 2009) j> i * fti \ ^^uli ^ddlS Uluii jsu^i lUu 
£JjLuu* j-o JLjA*-]] U3jVI JUc-VI Jaj)*aV <Ja.lj-a (^JJ ojJj£ ^uU AiU-jal jjfU J^UgJl fiU ^JU-cj dU-alj-a ^Jc (JJjV ^jlSlj ^aUVUjjjU 

.(JjjJajJl s-LlV^lj JaJaVl3l 
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SiHAKIJC TOQuS POft CAftflOh ft£OuCH0« Ih* ifk&Ut PUhhlwfi 


Afi 4 a!ly>«i D.iio Aliout 


ftm»<Ni5ff#((!wi a^tn (nwpr n«fe/j*ew?«flc 


L«p0dd *C-. admirt L«p&ut 


C 11 lUil^ 1 


Ij (4j^Ull AiUa3l ^l-lVLual o^li^jJ-li) SAP J V ^rtlla JUw-p (jAjJa (j-ajUaaJl jUU.1. djjjjjVI (^Jc. SeiTianCO A_^iuua3 dUakl 

^gl) a\\ gJjuul AjuLiU CIjI jjjju A.UU-all 


<§Lla3l dUUJ jjuuaJl 4-1aAI 

1*£Ij 0 jj* djlijjill d!3jj .Ajjl^-a Aijj j a! ^ jatj <j\i SaSa^xll AjjuilUj .JaJai-Ul ajuij Al ^ Uj Jaj3aVl3l jli jUx-Ul jjjVlg a\\ AjjuuIU’ 
(^JI ^jju ... JajJaVvll jUua ^i jjjjUx-Ul jjju3-%Jl Jc-jJ jli cdl3L £-aj ... Ug .\\) -Iliau ^.S-ViUI jJ) Ljj CIlu jjjjull Ad^uJl iAjjja. 

.(2007 jjJIj P19)” c^l v 4 u 

AiJaj JjJ jJajll ^ic (*ilj3l ^3 jj^ajU SUajjuuJl AjjaUl jl ^JI UjU CIijUjjI (1982 jjd) j^U^ - ^ jJaj A^a.j j>o (jjojj-j 
UkUa-all L_jUuL-al uijjclj .dljljuJl ^ic IjjjU ^l^J (^i JajSl L U-ojSl jl) A.VJajll ^guuuua jli LiUc- ^ilj3l jjajl ^3 ^£uui&j| jJalaa-Ul 
(^ic L_jj|jaJI ^3 ^i Udli <*UaU3l djUjUill jj£j U U3lcj iAn^ll dUjUill (^lc j^jjj jdaaUI ^aj^.U ^-U-J ^ jjUI j-G jj£I ^jjSJI jl 
(JjjJaaJl ^.U^VI 3aj3a V .^jjduJl L_LuiU<Jl jUjuJl jl (*ij-<Jl ^3 djUj3 tJ ^Ui3l (jjoUill” Aa.UJl IjU Uajlj -j*J Uj 3 .^Loj^ajll <JCjj jjoUU 
A_aJuua-<JI L-jUu-ual c qfUxi j-p Jj-l*Jlj 4 jVqMl ^ >-V ^x> jui 0 jj-p£ ^-laJj jl ^3 A ^Jl^xJI L-jUm-al j-a AuJaJjC UlUJal jjj ^xi^j j^3 
AJ^UU <jiijjj <Juul*j A.jUc AjjdaaJl jJaUuJl fijUjj JajaiUl ^Juual U3. 4u-aU AjuuJajjj <Ju-aauuo dl jU ^a£J.J jjJSl UjfVll JJC 




































aJlA -Laj-La Vill CIjLiIaC. jU .A^^jLul* UjLj^jAj /a^Lujjjua! jdJ Cljl5iLtJl j* AjAxI! l^jjl (WcllS 1 996) j^ALVaVL 

jllLual^ t^j^juudl ^3 V^lj^a-Ul L-jlauual j* £juj!j (jLlaj] Auij^Lcj L^-llt (JjxuajH jfLaJ djLajLtui jjSjJj UaV! j-a 6^13 jJjJaj lUom 

dlli ^ LaJ idjULnll ViLauJl ViLl jLcjhII A-JC. jjoJI ^lidajj ^ jL^aVl 11 c.LujJ Aj^daaJl djLjLnL C t UmI L tiijUij ^jjS! (2000) 

jj-aAVLua-all Auij^Lo CjLUj ^A-auL-iaUl L_jlauu^al j-a cJjLtudal ^JJ l^j Jju-ajll jfLoJ A^jLuLq AijJa (JjJaSl l^jUaa.1 J£ £ui cA3Lla3l CIjUUj 
V^L ua JJC. aJuJx 3I Lidsrjld^ djUUj CIjIc.j*^* 3 Vlillaj3l jUlkU U3La. ^jil . jjjjiil jj-aAVLua-all JjUtUlJ (jjaUjajU AJjliJ c jjjjiil JJC. 
fijdLuui 4jt-a.lj-U ^jJaajj ^Aflj ^3 U-<«JI ILa (Jl jj^f .(6 cJ^Luoll) C1 jUUj 3I ^ljVLuaU (jLlal ^lc- A-aJuua-Ul L_jLau-aV ^*juoj ^lll djjjjlVI 
jjj*j A^-alj3l aAA jl jA d!3J j-G Jijju^aiUl ^LVLuj jU AJjli3l jlji3l JLajl ^C-A djljjl j-a AAc.j A^-alj! ^iaj^-ViII c^tJjUl3 jjju^alJl jLulj 
*jji*uUI c!jUUj 3I Jjuaj ^lll 4- 1 ji^VI vjj£ jjju^aiJIj (1983 L5-^j- 1 ) -3^ljV3l ^uu jj! ^UUI JjiLClSI j* Aij j-q <11*1 lIUaj ,<j^jaj 6Ac.Lul* 

<^-alj3 <i*aVI t<j3jYI <JjujIja 3I ULaJl CjLujIjA ^jlV 1 ^L^*ll L_jLau-aV CllajJajlj djjjUVI <aijLua Cllajjuj LV .L^jll (Jjju^ajll <j£uo* 


^LajjJaj Jj£l ^Ju-aJ <aljuja*3l L-jl ^ *>s\\ jui jjj*1» a \\ (201 3 jjjVlj jjljjL*) ^jlLL* <i-U aLxjVI Vjjlj Ajjju^aJ 


? ( j^j 

l>° SEMANCO ^cAj .SEMANCO o* * yj^i JjUjV J'j/Jl •U.juJt ^jj^ ^iu 

.287534 aoc. u ^aiitt ^<2011 -2014 “^UJt c-vuuvtj c-ujkJl U.jt ijU” ^Ut jlLVt jj Ji 
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AjidJaJl ^ jlxSI 4 x J 'sjLaC. 4 m.V'Oi jjijjjjllkj /jjJn^. j 4 _jA ] 4 jj 

















4^<l^.jj (JjJaSj 4-La ^UjUj (JjUIIAa^Jj 


UjIjI 4 J>^ jjuoC Lj llUll ^AxJl 


J' 


ciL (j^L JU> ^jc (Jjl^ JJ3Ijjl gCaL> 4J^.j CUl£ C3j 

Ula Uilxkl jlj U^Ija ullcs In^l jli Uc£> (jjL^a UUj Ul Ujic. j£Jj JLa£JI <ja ^^cAiVj (JLUI c^.VI Ica La3 

^alxjllj AJjL^UI C_fljCu 
l^jL^ij^aVI ^LaC (JliLa ^Jc ^4JJ Vj 

jl£l ICA ^aC3 jlj (JajjVLjjJ (jlSi li£ Cjj jlj (Jjud^.1 jl£J ICA JJC- jl {>CC ^i (JlS Vj 4^0 jJ (^i UU£ (jLudjl L_u£jV Ail Clyl J 
..jjUJI 4.U> ^Jc j-^akjll g.^lnjgit ^Jc J-Jc jAj Jf*il ^aJacl ja liAj Ja>I (jl£J !L& UljJ jlj JjJaSl 


^ ^JjJC ^Jj (jCAl I jaI As\ (^-J ) | Jj3J 4 jC *&! ^aiaj 4-^LlaiJl (JJ JAC» (jlS j 
^JC Jjikj ^atjSU £Jj^al liUij ?4-UlL^<Jl jC CllX-lUil ^l |^£JC UjiaJi jl£j (JuUll (Jjjcl C3j ^aA^-V Jj3 J 

■C^J^ 

jj£i (jl ^g-LCii Lft j uLl>cI La j l-*L>jli ^l Lq (JaajV! ^^^Jc j! a1>jq 1I ^Jc ^ Jjujjj j' f^J^^ ^ j>jli 

4-iaLlII clUu!>11 Ll>j^ jj^j j Ujjiaj *Uolill ^lccV! 

s-LiJI lLjLojLl^ 4,>.Wi jc j^jja 4-iUij jl l_jU£J j-q'n.U jl 4JlLa JLujjU <£jLuLa !1 uIjcaj La£ 

^jujIjII JL><JI ICA ^3 jJjuojIU LLqC 3J (j) Axj I jj^Ij 
..(j l^Vu ^VI ^giLj Jj^ilt JUj j! jjUl 

fluaj 4 _ 1 ^-Jk-U 2 j 4 j| ^Jc j LmJJkj UAJjuj ^Uc ^Jjujj ^Jlt J-u^aj 
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